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EDITORIAL 


PHARMACY AND STATE MEDICINE 


HE PHARMACIST is neither a bolshevist, nor a communist. 
The red flag does not float over his store, although there may be a 
red show globe in his window. When he attempts to balance his bud- 
get, however, the figures are quite too commonly made with red ink. 
Probably only a very meagre number of pharmacists voted the 
Socialist ticket at the last election. But the public press calls attention 
to the fact that within the last two decades, measures and laws which 
are a part of the Socialist platform have come to rule and govern the 
lives of all of us. For example, out of Socialism came: 


Federal loans to the States. 

Public works to relieve unemployment. 
Shorter work day and week. 

Old age pensions. 

Health insurance. 

Working Men’s Compensation Laws. 
Bans on child and convict labor. 
Minimum wages laws. 

Graduated income and higher inheritance taxes. 
Equal suffrage. 

Reforestation. 

Initiative, referendum and recall. 
Curbing of labor injunctions. 


Quite akin to these movements have been those which have pro- 
foundly affected pharmacy, including : 


The enactment of laws regulating and controlling the sale of drugs and 
medicines, and the practice of pharmacy. 

The expansion of associated, cooperative effort for the betterment of 
the calling. 

The advancement of pharmaceutical education. 

The moving forward of the art of pharmacy in the face of economic 
disturbances and distractions. 


And now, out of the extended joint research devoted to “The 
study of the economic aspects of the prevention and care of sickness, 
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372 Pharmacy and State Medicine ag 
including the adequacy, availability, and compensation of persons and 
agencies concerned” there comes what is popularly known as “state 
medicine.” 

The medical profession acknowledges that state medicine is at 
hand, and that there will follow a profound change. Hospitals, med- 
icine, surgery, dentistry, nursing, pharmacy—all branches of the heal- 
ing art, will fall under state control and regulation. In its working 
out, medical education, pharmaceutical education and nurses’ training 
will be subject to state influence. 

It is predicted that ultimately state medicine will reduce the num- 
ber of hospitals, physicians, nurses, and drug stores. State medicine 
will invade the drug store. With state medicine will come health in- 
surance. The individual citizen, when taken ill, will be taken care of 
by the state. The government will supply his physician, give him 
hospital care when necessary, supply his medicine. In many foreign 
countries health insurance schemes have been in operation—in Eng- 
land and in Continental countries—for several decades. 

Voluntary health insurance in a limited way has been instituted 
in certain industries in this country. 

As carried on in certain countries, e. g., England, the insured in- 
dividual, when ill or injured, is cared for by a physician or hospital 
authorized by the insurance body. The cost of such medical care is 
limited and fixed by commission. The physician is called a “panel” 
doctor. Medicines and appliances are limited to prescribed schedules 
and their cost is fixed. As this works out in such a country as Eng- 
land, the dispenser of panel prescriptions receives on an average less 
than twenty cents per prescription, irrespective of the nature of the 
ingredients. Here the drugs and appliances dispensed on panel pre- 

‘scriptions are supplied in what is known as “insurance quality’”—which 
means that price governs the quality. 

State medicine will in certain directions help the doctor and the 
hospital. They will receive some compensation for cases which they 
are now obliged to care for without charge. There will be no free 
patients. The ill and injured will be treated under the insurance panel 
or will be obliged to pay. 

The druggist will receive a compensation—possibly a meagre 
one—for the medicines dispensed to the insured individual. 

Profits on insurance prescriptions are restricted. The kind and 
quality of medicines which the physician may prescribe will be regu- 
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lated. The price which may be charged for medicines and appliances 
will be fixed by governmental commission. In England some mil- 
lions of prescriptions are dispensed annually for which the dispenser 
receives on an average of less than twenty cents for each prescription. 

Health insurance is only one of the changes proposed in the 
socialization of medical treatment, and the dispensing and sale of med- 
icines. Among the recommendations made by the committee on the 
costs of medical care are those which profoundly affect pharmacy. 
The manufacture and sale of drugs and medicines, including the so- 
called “patent,” “proprietary,” or “package” medicines, it is suggested 
by the committee, should be carried on under governmental license 
and control. 

Such provisions will undoubtedly be extended to include certain 
kinds of toilet wares and health foods. And without question the re- 
quirement will provide that the manufacture and sale of such articles 
shall be supervised by a competent pharmacist. A compulsory dis- 
closure on the label of the kind and quantity of medicinal agents will 
be required. The governmental control of statements on labels, and 
of advertising claims connected with drugs and medicines, will be ex- 
tended. 

The committee’s report looked to the greater utilization of the 
professional knowledge and skill of the pharmacist, including the 
elimination of the prescribing of branded products by physicians ; the 
dissemination of information by the pharmacist concerning the proper 
use of “home remedies” for self-medication—excluding, of course, 
the diagnosis of patients’ ailments ; through the agency of the pharma- 
cist, the distribution of information in regard to medicines, medical 
care, and general matters of hygiene. 

Under state medicine the pharmacist will undoubtedly take a 
place in the hospitalization of the sick. He will be the dispenser of 
medicines, the bacteriologist, and the laboratory worker. He will be- 
come the centre for laboratory work for physicians and health au- 
thorities, including sewage, milk, water and food. Secretary Wilbur 
summarized the recommendations of his committee as follows: 


“These recommendations, as can be readily seen, are based 
on the assumption that in the future pharmacy will increasingly 
be practised as a profession and not as an adjunct of a trade. We 
want to recognize the pharmacist as a professional man, able and 
entitled to take his rightful place with the other professional men 
engaged in supplying medical care.” 

Frep B. 
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ORIGINAL ARTICLES 


THE IDENTIFICATION OF COCAINE AND 
NOVOCAINE 


By Charles C. Fulton 
Associate Chemist, United States Industrial Alcohol Laboratory, 
Minneapolis, Minn. 
(Continued from July Issue) 


Novocaine—General Properties 


Novocaine is also called Procaine and Ethocaine. It is para- 
amino-benzoy]-diethyl-amino-ethanol, or diethyl-amino-ethyl-p-amino- 
benzoate. In general properties it is similar to cocaine. The free 
base is soluble in the common organic solvents and in petroleum ether. 
The hydrochloride, which is the usual commercial salt, is very solu- 
ble in water, but the flakes do not glisten so much as those of cocaine, 
nor does it give any noticeable odor on dissolving in water. The 
physiological effect of novocaine is similar to that of cocaine. It is 
also hydrolyzed by heating with alkali. Unlike cocaine, novocaine 
‘gives a number of excellent color tests. These are due to the fact 
that it is a primary aromatic amine. 


Direct Chemical Tests (aside from microscopic tests) 


1. Concentrated Nitric acid develops a brownish yellow color. 
Heated on the water bath the solution becomes yellow; evaporated 
-to dryness the residue is dull orange. 

2. Froehde’s, Marquis’, and Mecke’s reagents, etc., give no 
colors. 

3. Mercurous nitrate solution, used to moisten the solid hydro- 
chloride, yields a dark gray, as with cocaine. 

4. Phosphotungstic acid gives a precipitate of dull pinkish color, 
on the spot-plate. 

5. Sticking Tests. Wagner’s reagent and Picric acid give pre- 
cipitates that stick to the spot plate, as with cocaine. 

6. KMnQO, added to an acidified solution is reduced at once. 
In neutral solution there is gradual reduction to MnQOg. 

7. Nitrous acid test.6 Nitrous acid (add a drop of dilute 
H.SOx4 and a little NaNOz2), followed by ammonia in excess, yields 
a yellow color in quite dilute solution, or with more novocaine an 
orange precipitate. On the spot plate the color appears as orange 


(6) Riegel & Williams, J. Am. Chem. Soc., 48, 2871 (1926). C. A., 21, 157 
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with a 1:500 or more concentrated solution, and as yellow down to 
about 1:8000. The test detects about 0.1 milligram. 

8. Beta Naphthol Test. Add a drop of dilute acid and a little 
NaNOgz to the novocaine solution, then pour it into a solution of 
beta naphthol in 10 per cent. NaOH. A scarlet precipitate is formed. 
This is the best known color test for novocaine and is found in most 
texts. It is characteristic but not specific, and although a good test 
it is far inferior to the three following. 

g. Mercuric Nitrite test. Either of the mercuric nitrite reagents 
used for precipitating alkaloids develops a yellow color in a novo- 
caine solution on standing a short time after mixing. Mercuric so- 
dium nitrite is made from Hg(NOgs)e solution and NaNOg and 
is slightly acid; Mercuric sodium chloro-nitrite is made from HgCle 
and NaNOz and is neutral. The reagent solution is applied either 
to the solid salt or to a solution, on the spot plate. A good yellow 
color is produced with about 4 mg. of novocaine, or one drop of a 
1:125 solution. If the spot plate is heated on the water bath until 
the test drops are dried, the residue is yellow in the case of Mercuric 
Na Chloro-Nitrite, deep red in the case of Mercuric Na Nitrite, and 
this form of the test is sensitive down to as little as 0.01 milligram of 
novocaine. 

10. Millon’s Reagent, in the cold, develops a yellow to orange 
color with a few milligrams or more of novocaine. On heating the 
solution in a test-tube in the boiling water bath a fine wine-red color 
is produced. As little as 0.01 milligram of novocaine gives pink. 

11. Furfural Test.? A solution of furfural, acidified with ace- 
tic acid, and used to moisten the solid novocaine or its salt on the spot 
plate, yields a strong red color. Sanchez directs the use of a satu- 
rated aqueous solution of furfural acidified with one drop of glacial 
acetic acid per cc. With this reagent the color fades as the novo- 
caine dissolves, but it is restored and even intensified by the addi- 
tion of a drop of concentrated HCl. Freshly distilled furfural should 
be used, to make a colorless reagent; the saturated solution is about 
5 per cent. In this laboratory, since furfural itself does not keep 
without turning brown, we have been accustomed to dissolve 1 part 
freshly distilled furfural in 3 parts alcohol, giving a 25 per cent. 
alcoholic solution which keeps pretty well. One part of this solu- 
tion mixed with four parts glacial acetic acid will yield a slightly bet- 
ter reagent for the novocaine test. The test is sensitive to 0.01 mil- 
ligram of novocaine. 


Derivative Tests 


I. Vitali’s test. Evaporation with HNOsg leaves a dull orange 
residue; on treating this with alcoholic KOH it becomes dull red 
and gives off the disagreeable odor of isonitrile. 


(7) J. A. Sanchez: A color reaction of cyclic primary amines. Anales 
asoc. quim. Argentina, 23, 431 (1025). C. A. 20, 2300. A test for recognition 
of primary cyclic amines. Ann. chim. anal. chim. appl., 14, 132 (1932). C. A. 
26, 3070 
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2. Ilodoform test. Novocaine after a little heating with alkali 
in solution will give iodoform when warmed with iodine in KI 
solution. The iodoform may be recognized by its odor and by the 
character of the crystals under the microscope (hexagonal plates or 
six-pointed stars). 

3. Hydrolyzed Novocaine. Novocaine may be hydrolyzed by 
heating with alkali in the manner described for cocaine. The basic 
or amine part will still be precipitated by the more sensitive alkaloidal 
reagents from acidified solution. It gives a number of crystals, mostly 
quite small. Perhaps the best crystals are given by stannous thio- 
cyanic acid and by concentrated Mayer’s reagent. The former gives 
crystals that are rod-like to snow-flake-like, usually growing as three- 
pointed stars, sometimes as crosses; the latter gives cubical, many- 
sided, or peculiarly shaped yellowish grains. 


Mixtures of Cocaine and Novocaine 

In examination of a sample, gray with mercurous nitrate may 
indicate either cocaine or novocaine. So likewise with a varnish-like 
precipitate that sticks to the spot-plate, obtained with Wagner’s re- 
agent or picric acid. 

The fragrant odor given by cocaine on dissolving can be noticed 
with a mixture containing as little as 5 per cent. of cocaine. In the 
cobalt thiocyanate test differentiation from pure novocaine can be 
obtained with an admixture of as little as 1 per cent. of cocaine. In 
the borax test 7 per cent. of cocaine will cause formation of a precip- 
itate, and with 10 per cent. the precipitate will crystallize. 

Immediate discharge of the purple color of permanganate in 
acidified solution will show the presence of a reducing substance, 
which may be novocaine. The phosphotungstic acid precipitate will 
be ‘pinkish if the mixture is largely novocaine. 

Novocaine is readily detected in the presence of cocaine by its 
color tests. Cocaine does not interfere, except that the residue on 
evaporation with mercuric sodium nitrite is yellow instead of dark 
red when only a little novocaine is present with a much larger quan- 
tity of cocaine. The furfural test or heating with Millon’s reagent 
will very easily detect 1 per cent. of novocaine in a mixture. 


Microscopical Tests—Cocaine in the Presence of 
Novocaine 


Cocaine gives its best crystals with various halide reagents, ex- 
cess halogen acid making practically no difference in the sensitivity 
or crystal form. These reagents, when excess halogen acid is pres- 
ent, are not sensitive to novocaine (with the exception of Gold bro- 
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mide & HCl.). If as much as one-third of a mixture is cocaine it can 
be identified by its characteristic crystals without regard to the pres- 
ence of novocaine. Eight reagents are of practical value: halide re- 
agents of gold, platinum, silver, tin, and iron. Five of these reagents 
do not precipitate pure novocaine at all, from a 1:16 solution. How- 
ever in most cases if the mixture is nearly all novocaine the cocaine 
crystals are modified or distorted, and precipitation takes place be- 
yond the dilution indicated by the actual cocaine content, showing 
that some kind of double compound of cocaine and novocaine is pre- 
cipitated. The results with the individual reagents follow. In each 
case the solutions tested are given a concentration in cocaine appro- 
priate to the reagent used, or several different concentrations are 
tried. 


Ferric chioride in HCl. One of the best reagents. A mixture 
10 per cent. of which is cocaine gives crystals practically identical 
with those of pure cocaine. With smaller percentages crystalliza- 
tion is more and more in rosettes. I per cent. of cocaine in a mix- 
ture gives rosettes of needles and fern-like rosettes. Pure novocaine 
in very concentrated solution (1:2) gives an amorphous precipitate, 
but it soon dissolves. 

Stannic chloride in HCl, True cocaine crystals, rosettes of glassy 
crystals, are obtained with 10 per cent. of cocaine. With decreasing 
percentage it is more difficult to get rosettes ; I per cent. cocaine gives 
quite small scattered rods or rectangular platelets. Novocaine gives 
nothing. 

Platinum chloride & HCl. 20 per cent. cocaine gives crystals 
very slightly changed by the presence of novocaine. With decreasing 
percentage the crystals become more plate like, then irregular plates, 
finally small rods and small regular rectangular plates with I per cent. 
cocaine. Novocaine gives nothing. 

Platinum bromide & HCl. With 20 per cent. cocaine the crys- 
tals are fairly typical of cocaine but show some distortion from the 
presence of novocaine, particularly on standing. They are thinner, 
more thread-like, and often form in thin straggly rosettes. With 
decreasing percentage the crystals become more and more like those 
of novocaine with platinum bromide and in fact finally do become 
small dense rosettes of needles. Crystals are obtained down to I 
per cent. of cocaine. Pure novocaine in 1:2 solution gives an amor- 
phous precipitate but it soon dissolves. 

Silver sodium iodide, acid. With 30 per cent. cocaine typical 
crystals are formed. With decreasing percentage there is less change 
in color with crystallization and obtaining crystals gradually becomes 
more difficult. Small dense rosettes of needles are obtained with 10 
per cent. cocaine. 
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Stannous sodium bromide, acid. Cocaine crystals are obtained 
with I0 per cent. cocaine or more; rosettes of threads or branching 
crystals, generally. 

Stannous sodium iodide, acid. Cocaine crystals are obtained 
down to about § per cent. cocaine; straggly rosettes of branching 
crystals, needle-like with ‘a high per cent. of cocaine, thicker and less 
straight with a lower per cent. 

Gold chloride & HCl. This is the best reagent for a very small 
per cent. of cocaine. Solutions diluted to 1:10,000 to 1I:20,000 in 
cocaine give cocaine crystals irrespective of the novocaine content. 
This reagent in fact seems to be about the only one giving entirely 
independent crystallization of the two alkaloids. A mixture consist- 
ing of I per cent. cocaine and 99 per cent. novocaine gives crystals 
as follows: at a concentration for the mixture of 1:50 mostly novo- 
caine crystals with a few cocaine crystals; at 1:100, novocaine crys- 
tals, mostly nearly the edge, and cocaine crystals throughout the test 
drop ; at I :200, cocaine crystals, with a few novocaine crystals at the 
edge. 

Novocaine in the Presence of Cocaine 

The microscopical identification of novocaine in the presence of 
cocaine is more difficult, as it must be expected that cocaine, if pres- 
ent in any quantity, will also be precipitated. We can, however, use 
either a reagent that from the same solution will form characteristic 
crystals with both cocaine and novocaine, or a reagent that will give 
some novocaine crystals even though the greater part of the precipi- 
tate remains amorphous. Six reagents are of value. All the tests 
are made on solutions within the range of novocaine concentration 
3:100 to 1 :300. 


Gold Cyanide. With cocaine admixture the novocaine crystals 
soon become longer, narrower, curled and distorted, and form in 
denser and finally opaque groups. Crystals are, however, obtained 
with 25 per cent. novocaine in the mixture. 

Palladium chloride. Since cocaine gives little or no crystalliza- 
tion with this reagent by merely allowing the test drop to stand, it 
can be used for novocaine in the presence of cocaine and is in fact 
one of the two or three best reagents for this purpose. Round forms 
characteristic of novocaine are obtained with mixtures containing 
down to 10 per cent. of novocaine. 

Platinum chloride. This crystallizes readily with both alkaloids. 
Used in excess, cocaine crystals form immediately if some 25 per 
cent. of cocaine or more is present; while opaque round forms char- 
acteristic of novocaine are obtained on standing, down to about 25 
per cent. of novocaine. 

Platinum bromide. This also crystallizes readily with both alka- 
loids. With 25 per cent. or more of cocaine its crystals are formed 
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first. On standing the cocaine crystals break up to a considerable 
extent and are replaced by the small dense rosettes of needles of 
novocaine. Some novocaine crystals can be found on standing down 
to about 20 per cent. novocaine. 

Gold bromide & HCl. This is perhaps the best microscopical re- 
agent for novocaine in the presence of cocaine. The crystals are 
changed in form from those of pure novocaine but have a character- 
istic appearance over a wide range of varying percentage composi- 
tion of the mixture. They are obtained at favorable concentration 
down to about I0 per cent. novocaine, the greater part of the precipi- 
tate remaining amorphous. These crystals are thin straggly rosettes 
of irregular long branches, some thick and dark, some orange plates. 

Bromine in HBr. The formation of white branching crystals, 
on standing, takes place down to about 35 per cent. of novocaine in 
the mixture. 

Separations 

In general no separation of the constituents of a mixture is nec- 
essary as each can be identified in the presence of the other. It is 
possible to make a fairly good separation if desired. 

Mr. Ryan of the Washington laboratory of the Industrial Al- 
cohol Bureau, originated the acetic anhydride method. This depends 
on the fact that cocaine hydrochloride is soluble in acetic anhydride 
while novocaine hydrochloride is insoluble. His method directs the, 
use of C. P. acetic anhydride of not less than 99% per cent. purity, 
having 2 drops of water added to 25 cc. I to 3 grains of sample are 
treated with 4 cc. of this reagent, stirred, and filtered immediately 
into 150-175 cc. of water. The aqueous solution is then made slightly 
ammoniacal and the cocaine extracted with petroleum ether. 

A separation of novocaine from cocaine can be made by the 
borax method. ‘The mixture is treated with a fairly strong borax 
solution and the precipitated cocaine filtered off. The borate solu- 
tion, acidified sufficiently as not to turn red litmus blue, may be tested 
directly for novocaine. This method has not been worked out in 
detail but even crudely carried out will greatly improve the crystal 
tests for novocaine by diminishing the cocaine interference. 


Examination of Samples 
Identification of a sample which may be cocaine, novocaine, or 
a mixture of the two is most quickly and conveniently made by first 
applying a number of simple tests most of which can be made on the 
spot-plate, and then completing the analysis with the appropriate 
microscopic tests. 
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Cocaine hydrochloride Novocaine hydrochloride 
. Appearance usually glistening white white crystals 
flakes 
. Solubility in water very soluble readily soluble 
. Odor on dissolving fragrant none 
. Mercurous nitrate dark gray dark gray 
. Concd. HNO3: brownish yellow 
. Froehde’s reagent 
(detects morphine or heroine) 
. Furfural reagent o red color 
. Phosphotungstic acid pure white ppt. dull pinkish ppt. 
. Wagner’s reagent ppt. sticking to plate ppt. sticking to plate 
. Mercuric nitrite white ppt. white ppt. if concd.; yel- 
low color develops 
. Dil. HeSO4 & purple ppt. if moderately permanganate reduced 
KMnO4 concd. 
. Cobalt thiocyanate blue ppt. pink soln. 
test 
14. Borax test (slide) white ppt.; crystallizes simply dissolves 
15. Millon’s reagent (test O fine wine-red color on 
tube) heating 
. Silver nitrate ppt. AgCl. ppt. AgCl. 


Tests 4 to 7 are applied to the solid substance; tests 8 to 12 

the aqueous sclution. 

Identification is now made absolutely certain by the recognition 

characteristic crystals under the microscope. 

For pure cocaine, platinum chloride, SnCly in HCl, and FeCl; 

HCI are probably the most convenient reagents. 

For pure novocaine, gold chloride & HCl, and platinum bromide. 

For a mixture, if only a very little cocaine is present and much 
novocaine, gold chloride & HCl should by all means be used. For 
ordinary mixtures, platinum chloride & HCl, platinum bromide & 
HCl, FeClg in HCl, and SnClg in HCl will demonstrate the pres- 
ence of cocaine, while gold bromide & HCl, platinum bromide, pal- 
ladium chloride, and gold cyanide will show novocaine. 

The actual mixtures which have been sent in by narcotic agents 
appear to be about one-fourth cocaine and three-fourths novocaine. 
The identification of both constituents in such a mixture by the pro- 
cedures given is quite easy. 
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THE IDENTIFICATION OF CARBONYL COMPOUNDS 
WITH 2:4-DINITROPHENYLHYDRAZINE* 


ARBONYL compounds combine with 2:4-dinitrophenylhydra- 

zine liberating water and forming hydrazones. This substituted 
phenylhydrazine has been recommended as a useful reagent for the 
identification of aldehydic and ketonic compounds. Attributing its 
increased chemical reactivity, as well as its diminished tendency to- 
ward decomposition, to the negative nitro loading on the nucleus, there 
must be observed in the properties of 2:4-dinitrophenylhydrazine a 
commendable point of difference from that of its parent molecule, 
phenylhydrazine, which is easily susceptible to auto-oxidation. The 
hydrazines are solid and crystalline, and are therefore eminently suited 
for the recognition of aldehydes and ketones. The type reaction for- 
mula may be illustrated as follows: 


H H 
| 
(NOe) eCeHsNHNH2 + (NO2g) eCeHsNHN=C-R+H20 


Several methods have been advanced for the utilization of this 
reagent. Allen’ prepared a saturated alcoholic solution of the di- 
nitrophenylhydrazine to which the carbonyl compound was added 
directly. Another method *, generally adopted, involved the addition 
of dinitrophenylhydrazine hydrochloride to 2N hydrochloric acid. 
Brady’s * objection to the method of Allen was the sparing solubility 
of the hydrazine in alcohol, and to the hydrochloride method, to the 
fact that carbonyl compounds are sparingly soluble in water and thus 
do not react satisfactorily. An attempt to improve the conditions of 
the experiment led Brady ? to employ concentrated sulphuric acid in 
which the dinitrophenylhydrazine is readily soluble; the mixture was 
subsequently diluted with alcohol. The carbonyl compound was dis- 
solved in alcohol and added to the reagent to form the hydrazone. 
Aromatic aldehydes and ketones crystallized out at once, but with 
higher aliphatic carbonyl compounds whose reaction rates are con- 
siderably lower, Brady recommended diluting the reaction mixture 
with a small volume of 2N sulphuric acid to accelerate chemical trans- 


*Abstracted from Theses presented by J. Ferrante (1932), and A. Bloom 
(1933), to the Faculty of the Philadelphia College of Pharmacy and Science 
for the degree of Bachelor of Science in Chemistry. 
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formation. Reactivity was noticeable in each case by a distinct color 
change. 

The procedure adopted for the, preparation of the dinitrophenyl- 
hydrazones simulates closely that outlined by Brady.” It was ob- 
served, however, in the early part of the experimental work when 
¢thyl alcohol was used as the solvent for the 2:4 dinitrophenylhydra- 
zine sulphate, that a distinct red color was imparted to the solution, 
which after a period of standing showed a slight crystalline deposit. 
The possibility of a condition of a supersaturated solution was pre- 
cluded in view of the fact that although twice the amount of the 
dinitrophenylhydrazine than that specified by Brady was used, a con- 
siderable excess of alcohol was employed to more than compensate 
for the increased weight. Aldehyde bodies are common contaminants 
in alcohol, and tests made with Schiff’s reagent revealed the pres- 
ence of these constituents to which was attributed the cause of both 
the color and the probable hydrazine deposit. Investigative search 
for a solvent which would exclude any potential source of contami- 
nation resulted in the adoption of C. P. absolute methyl alcohol, a 
solvent practically free from carbonyl bodies. The solution of dinitro- 
phenylhydrazine thus made with absolute methyl alcohol possessed 
a light brown color, and remained perfectly clear and free from any 
crystalline deposit even after long periods of standing. Any favor- 
able condition, noticed, which was inherent in the use of ethyl alcohol, 
remained intact by its replacement with carbinol. 

The carbonyl compounds employed in this work were either of 
the homocylic or heterocylic types. 


Experimental 

2 gms. of 2:4-dinitrophenylhydrazine were dissolved in 5 cc. of 
concentrated sulphuric acid and the mixture was then diluted to 50 
cc. with absolute methyl alcohol. To 10 cc. of this solution in a 125 
cc. beaker were added 15 cc. of the carbinol and a methyl alcohol 
solution of the carbonyl compound, the latter in an amount calcu- 
lated to represent a quantity slightly less than the equivalent weight 
of the dinitrophenylhydrazine. Crystallization, or precipitation, of 
the hydrazones was in all cases either instantaneous or effected after 
a short period of standing. As mentioned previously, evidence that 
reaction had occurred was noted by the distinct change in color which 
followed after the addition of the first several drops of the carbonyl 
solution. Cognizance was taken of the effect of the group substi- 
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tutions on the ring nuclei. An interpretation of the observation might 
be given that in general, hydroxyl groups served to retard the rate of 
reaction, while halogen, methoxyl, or alphyl substitutions, and diaryl 
and unsaturated compounds showed a decidedly increased reaction 


rate. 


The following are the 2:4 dinitrophenylhydrazones which were 


prepared : 


Furfuralacetone 
Furfuralacetophenone 
Vanillinacetone 
Dibenzyl Ketone 


Propiophenone 
o-Methoxybenzaldehyde 
p- Methoxyacetophenone 
o-Chlorobenzaldehyde 
p-Methoxybenzophenone 
p-Hydroxybenzophenone 
Di-p-Tolyl Ketone 
Phenyl Propyl Ketone 
*Salicyaldehyde 
p-Hydroxyacetophenone 
Phenyl-p-Tolyl Ketone 
Di-p-Tolualacetone 
Methyl-p-Tolyl Ketone 
Dipiperonalacetone 
Dicinnamylacetone 
Cinnamylacetophenone 
2-Methyl-5-Isopropyl 
Acetophenone 
Dianisalacetone 
p-Bromacetophenone 


Melting Point 


241.0° C. 
169° C. 


cor. 


229° C. cor. 
238° C. cor. 
o-Methoxycyclohexanone 135° C. 
m-Methoxycyclohexanone133.5° C. 
p-Methoxycyclohexanone 150° C. 


C. 
C. 
a136° C. 
180° C. 

242.4° C. 
229.4° C. 
188° C. 

asa” C. 
261.5". C. 
202.4° C. 
260.4° C. 
238.2" C. 
.C. 


cor. 
cor. 
cor. 


cor. 


Cor. 


cor. 
cor. 
cor. 


cor. 
cor. 
cor. 


222° C. cor. 


140-142° C. (160°) orange 


82-83° C. 
a37.0° C. 


a—Allen’s method of analysis. 
s—Reduction with sulphur or sodium thiosulphate. 


Temperatures other than those marked “corrected” 


cor. 


% Nitrogen 


Color 


dark red 

scarlet 

dark red 

orange 

golden yellow 
golden yellow 
golden yellow 

red (from benzene) 
light red (xylene) 17.7 
red (fromtoluene) 16.9 
red orange (xylene) 17.5 
deep orange 13.3 
orange 14.2 
orange 14.3 
red orange 17.1 
scarlet (CHCl3) 18.5 
maroon (C2H5OH° 17.6 
orange 14.9 
maroon 12.6 
scarlet (toluene) 17.8 
red II.1 
dark red 12.0 
red 13.5 
15.7 


17.7 
14.8 
15.0 
14.3 
18.3 
18.3 
18.3 
17.8 


maroon 11.8 
orange red (xylene) 14.7 


Calculated Found 


8.7 
14.6-a 
14.8-a 
14.0-a 

9.1 

9.0 
18.2-s 
17.5-a 
17.6-a 
16.6-s 

8.7 
13.0-S 
14.2-s 
14.2-a 
16.8-a 
18.3-a 
17.5-a 

7°5 
12.3-s 
17.8-a 
10.9-a 
12.3-a 
13.2-a 
15.4-a 


5.8 
14.9-a 


are to be in- 


ferred as being true temperatures obtained with total immersion ther- 


mometers. 


*Reported M. P. 237°—Purgott, Gazzette Chemica Italiana, 1894—24—564. 
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The hydrazone of 2-methyl-5-isopropyl acetophenone was noted 
to possess a double melting point. Incipient melting to a turbid liquid 
occurred between 140-142 degrees C., at 160 degrees C. the liquid 
became perfectly clear. 

The Kjeldahl determinations were made on 30 mgm. samples 
employing the (1) technique of Allen’; (2) reduction of the nitro 
groups with sulphur or sodium thiosulphate and subsequent diges- 
tion with conc. HygSOx4, and (3) by digesting the sample with conc. 
H2SO,4 without the use of a reducing agent which gives only the 
non-nitro nitrogen. Of the :nethods studied, that proposed by Allen? 
was found most satisfactory. 


Summary 


2:4-dinitrophenylhydrazine is a valuable reagent for aldehydes 
and ketones. The hydrazones are solid, and are thus well suited 
for the identification of the carbonyl groups. When the sulfonic acid 
derivative of 2:4-dinitrophenylhydrazine is dissolved in C. P. abso- 
lute methyl alcohol the resulting solution remains clear and free from 


any crystalline deposit. 
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The Story of Abrasives 


THE STORY OF ABRASIVES* 

By C. C. Pines, B. Sc. 

Department of Chemistry 
are materials, either natural or artificial, employed 
for grinding, polishing, or scouring purposes. The word abra- 
sive is derived from the Latin abradere, 
which means “to rub off.” The rubbing of 
various objects by naturally occurring rock 
materials in order to sharpen or polish 
them has been practiced from ancient 
times. One of the first rock materials 

used was the mineral corundum. 

Corundum, an oxide of aluminum, is 
believed to have been used, probably in 
the form of natural crystals, by the Egyp- 
tians for carving hieroglyphics on their 

C. C. Pines, B. Sc. stone monuments. In ancient times the 
only known use for corundum was as jewels, the gems, ruby and sap- 
phire, being transparent forms of the purest corundum. The early 
Greek and Roman writers knew about these gems, for their writings 
reveal an intimate knowledge of their physical properties, although 
they did not recognize them as different forms of the same mineral. 

It was not until 1798 that corundum was described as the crystal- 
lized form of aluminum oxide, and in 1805 Huay classified the three 
forms, sapphire, corundum, and emery under the name corundum. 

Emery, which is in the main a mixture of corundum and iron 
oxides, was used in the time of the Pharaohs for grinding and polish- 
ing. It is recorded as having been first mined on the Island of Naxos 
in the Grecian Archipelago. Pliny and other Roman writers called 
the mineral naxium after the island from which it was obtained. 
Naxos emery is considered even today as the best in the world. 

A little over a century ago true corundum was recognized in the 
United States from a specimen found in South Carolina, but it was 
not until after the discovery of emery at Chester, Massachusetts, in 
1864, that corundum mining for abrasive purposes was begun on the 
American continent. 


*One of a Series of Popular Science Talks given at the Philadelphia Col- 
lege of Pharmacy and Science, Season 1933. 
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Abrasive materials such as corundum and emery are used for 
grinding and polishing because of their hardness, as compared to 
other substances, and other physical properties. Abrasives are not all 
of the same degree of hardness. Corundum, for instance, is, with the 
exception of the diamond, the hardest mineral and is rated as 9 on 
Moh’s scale.j This scale consists of ten common minerals (see 
below) arranged in order of increasing hardness. Number 10 will 
scratch all minerals below it on the scale, and so on down the list. If 
a substance scratches number 8 and does not scratch 9, the relative 
hardness of the substance is 8. In the case of emery the hardness 
varies from 7 to 9, and as other abrasives are described degrees of 
hardness will be observed which cover a fairly wide range. Besides 
hardness, abrasives must also possess reasonable cohesiveness for the 
work required of them. As no one substance has properties adapting 
it for all purposes, many materials are employed. 

It is only within the last century that corundum in the form of 
grain has been used commercially for abrasive purposes. The grain 
is utilized for polishing rock specimens, gems, and for glass grinding 
and beveling, the largest consumption being in the latter trade. Grain 
is also run on to glue-coated paper or cloth, which after drying is 
again coated with more of the corundum grain. It is finally cut up 
into the required shapes and is then employed in many kinds of metal 
work, and by leather and wood workers. By binding the grain to- 
gether, using various bonding materials, wheels and sharpening stones 
are made. There are four kinds of wheels manufactured: vitrified, 
silicate, elastic, and rubber. The bond for the vitrified wheels con- 
sists ofcertain clays and feldspar. The abrasive grain, the clays and 
the feldspar are mixed and baked in kilns at a high temperature for 
about two weeks. These are the most widely used and represent 
almost go per cent. of the wheels manufactured. The silicate bond is 
silicate of soda and the mixture is subjected to comparatively low 
heat for about two days. The process is especially suitable for mak- 
ing very large wheels. The elastic wheel bond is finely ground shellac 
which, mixed with the grain, is subjected to a low temperature for a 
short period. The shellac melts and coats each grain. The rubber 
bond is selected crude rubber in sheets in which the grain is rolled and 
then vulcanized. The last two types of wheels are made very thin 


+ Moh’s Scale of Hardness. 1. Talc, 2. Gypsum, 3, Calcite, 4. Fluorite, 
5. Apatite, 6. Feldspar, 7. Quartz, 8. Topaz, 9. Corundum, 10, Diamond. 
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and are used for cutting and for grinding narrow slots in metal. At 
present practically the only uses for natural corundum as an abrasive 
are to a small extent in vitrified wheels, and as loose grain in the 
grinding of optical glass. Corundum has been used in one of the 
processes, as the raw material, for making fused aluminum oxide by 
electric furnace methods. The product of the electric furnace has 
almost entirely supplanted the natural corundum for abrasive uses. 

Corundum is widely distributed in nature, and occurs in about 
twenty kinds of rocks and in about thirty-five different countries 
throughout the world. Many of these occurrences are only of scien- 
tific interest, and the countries having deposits of commercial impor- 
tance are United States, Canada, Union of South Africa, India, Russia, 
and Madagascar. Within the last decade, the main producer of the 
mineral has been South Africa. Canada has not produced any since 
1921, although the majority of wheel manufacturers and other users 
state that the pure Canadian mineral is the best. The United States 
has had no reported production of this material since 1918. 

Emery, impure corundum, takes its name from Cape Emeri, on 
the Island of Naxos in the Grecian Archipelago, where it occurs in 
great abundance and from which it has been obtained for many cen- 
turies. There are at least three recognized grades of emery: Grecian, 
Turkish, and American, each one having different properties. 

The Grecian or Naxos emery contains the highest percentage of 
aluminum oxide (about 65 per cent.). Since it does not undergo 
cletrimental physical and chemical changes under heat, and the grains 
are very hard and sharp, this emery is suitable for the manufacture 
of grinding wheels. 

The Turkish emery, which comes from Asia Minor, contains 
about the same amount of aluminum oxide as the Grecian but is 
slightly softer. The grains, unlike the Grecian, break down or granu- 
late under pressure, and constantly present new cutting edges. It is 
fairly tough, so that it is the best suited for polishing purposes for 
which it is largely used in the form of loose grain, particularly in glass 
grinding and beveling, or for the manufacture of emery paper or 
cloth, or in the setting up of polishing wheels. This grade of emery 
undergoes changes under heat and is seldom used for making grinding 
wheels. 

The American emery, most of which comes from New York 
State and Virginia, contains about 50 per cent. aluminum oxide and 
is the softest of the three. It is used on woods or for soft metal work. 
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Although emery was obtained from Naxos since early times, it 
was not mined extensively until 1870. It is usually found in large 
blocks, more or less mixed with the red soil of the island, in which 
form it occurs in such abundance that until recently no attempt was 
made to mine it from the solid rock. Mining operations are of the 
simplest character. The boulders or blocks containing the ore, when 
not too large, are transported in their natural condition to the sea- 
coast. The larger blocks are broken to a suitable size by means of 
hammers, sometimes with the assistance of heat and sudden cooling 
with water. Mining of the emery is done under the supervision of 
the Greek Government, which has fixed certain prices on the Naxos 
mineral at the mines. 

All the Grecian and Turkish emery is shipped in lumps ranging 
from the size of a marble to twenty-five pounds in weight. Formerly 
it was exported as ballast, but for the last twenty-five years it has 
been shipped as regular cargo. 

In the United States there are several emery-crushing and grad- 
ing mills in which the crude ore is worked up into many different sizes 
required by the trade. The standard mesh sizes for emery are as 
follows: 6, 8, 10, 12, 14, 16, 20, 24, 30, 36, 40, 46, 54, 60, 70, So, 
gO, 100, 120, 140, 150, 160, 180, 220, F, FF, FFF, FFFF. The first 
twelve sizes are termed “coarse grain,” the next twelve “fine grain,” 
and the last four “flour.” In addition to these, there are still finer 
flours, which are used principally in optical work. The fine grain and 
the flour are obtained from the crude crushed ore by elutriation, a 
process of water-sifting. 

The natural aluminous abrasives are today being replaced to a 
large extent by the manufactured kinds of aluminum oxide, generally 
spoken of as the artificial varieties. The manufactured kinds are 
sold under various trade names, such as “aloxite,” “alundum,” “boro- 
lon,” “exolon,” “lionite,” “coralox,” and “sterlith.” 

There are a number of processes used for manufacturing fused 
alumina (artificial corundum). The first commercially successful one 
was the Jacobs’ process, in which bauxite, a soft, clay-like mineral 
composed of aluminum oxide, water, iron cxide, silica, and titanium 
oxide, was fused in the electric furnace. This process, which was 
patented in 1900, is the basis for the fuscd alumina of today, the pro- 
duction of which now far exceeds that of any other type of abrasive. 
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In the beginning the manufacture of fused alumina was attended with 
difficulties. One difficulty encountered was the mechanical removal 
of the metallic impurities which remained suspended throughout the 
fused mass. This difficulty was overcome by the addition of iron to 
the furnace charge, which rendered the impurities sufficiently magnetic 
to be easily removed. 

Another difficulty lay in the type of furnace. The early type 
was a firebrick structure, which was often entirely destroyed in one 
run owing to the intense heat of the molten alumina. The tempera- 
ture produced was about 3700° F., which was about 600 degrees 
higher than the fusion point of the best firebrick. The later iron or 
steel furnaces lined with firebrick or even carbon blocks were aiso 
destroyed. Serious damage was usually temporarily prevented by 
turning a water hose on to the red spot produced by the molten mass 
penetrating the lining and flowing against the steel shell. It was 
noticed that after the water had played on the spot it never became 
hot again during the run. It was then discovered that the cool fused 
bauxite was a very poor heat conductor. From this discovery there 
was conceived the idea of chilling the entire furnace shell with water 
and allowing the cooled layer of fused alumina to act as the lining to 
the molten mass within. A new furnace was built and in the first 
experimental run in 1904, which was conducted with considerable 
trepidation, satisfactory results were obtained, and with only siight 
improvements this type of lining has been used ever since. 

Fused alumina, the product of the electric furnace treatment, is 
crystalline, and when pure is white and opaque. The ordinary com- 
mercial grades of the “regular” abrasive are varying shades of dark 
to reddish brown. The hardness and toughness vary according to the 
type of the abrasive. The hardness may vary from 9.2 to 9.6 in Moh’s 
scale. The toughness depends on the impurities present, the pure 
material being weaker than one containing 3 to 4 per cent. iron and 
titanium, the toughest contains 2 per cent. iron oxide and 2 per cent. 
titanium oxide. 

For certain kinds of grinding operations, particularly those re- 
quiring cool cutting, a purer and more brittle form of fused alumina 
is required, differing from the “regular.” This purer alumina is 
practically titanium-free and during grinding operations, continually. 
fractures, thus presenting new and sharp cutting edges without unduly 
heating the work. On the other hand, the “regular” alumina because 
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of the titanium present is tough and resistant to fracture, and incor- 
porated in grinding wheels, is liable to become dull, break out of the 
bond without much fracturing and heat the work. 

The purer alumina is manufactured by several processes on the 
American continent: one process uses a pure, white, amorphous 
alumina powder and another a high-grade natural corundum. The 
praduct of the former process bonded into wheels is used for grinding 
special steels, cutter, and general precision work. The product of the 
natural corundum process when formed into grinding wheels is used 
for surface, cutter, and knife grinding ; automatic cylindrical grinding 
and the like. 


Fig. 1-—-Crystals of Fused Alumina (Aluminum Oxide). 


Besides the use of natural corundum and amorphous alumina, 
fused alumina can be produced from metallic aluminium or from 
other minerals which are aluminum compounds such as beryl, a beryl- 
lium aluminum silicate, and garnet. 

Garnet (so called from its resemblance in color and shape to the 
seeds of the pomegranate), a natural abrasive, is a complex silicate 
mineral, or, more properly, a group of minerals of which the iron- 
aluminum variety almandite is the one most commonly used. In the 
manufacture of fused alumina from garnet, waste fines are utilized 
because abrasive garnet is required in comparatively large pieces. 

Besides the almandite, andradite, a calcium iron garnet, and 
rhodolite, another variety containing magnesium, iron, and aluminum, 
are used sometimes by the abrasive trade. Garnets vary greatly in 
color, but the most common garnets, almandite and andradite, are 
most often found in a dark red or reddish-brown color. Rhodolite is 
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pink in color and is found only in North Carolina. The color does 
not seem to have any particular bearing on the abrasive qualities, but 
the deep red-colored mineral is always preferred. This may be due 
to prejudice, since the Spanish garnet is of a pale pink color and is 
of inferior quality. The American garnet is the best for abrasive 
purposes. 

Garnets vary also in hardness, the range on Moh’s scale being 
frum 6.5 to 7.5; some varieties of almandite are said to be 8. For 
the best abrasive purposes the mineral must be the hardest possible, at 
least 7.5 (quartz is 7). Garnets when crushed show a variable frac- 
ture which is sometimes conchoidal and sometimes sharp and uneven. 
The mineral should be tough so as not to break too easily and so 
brittle that the individual grains will eventually break and form new 
cutting edges rather than become rounded under the strain of use. 

Over go per cent. of the abrasive garnet mined is used for the 
manufacture of garnet-coated papers and cloths and the remainder 
as a lower-priced material in the form of loose grain for various pur- 
poses such as for surfacing and polishing marble, slate, soapstone aid 
other soft stones ; in some sand-blast operations, and for the surfacing 
of plate glass. On the American continent garnet-coated papers and 
cloths are employed, almost to the exclusion of all other forms of 
abrasives, by the woodworking industries, particularly for hard woods. 
On hard woods, such as oak, maple, hickory, walnut and mahogany, 
it is stated that despite the hardness of quartz it is hardly better than 
60 per cent. as efficient as garnet. In abrading soft woods, such as 
the white and yellow pine, garnet and quartz appear to be nearly 
equally efficient since both are soon clogged by the wood particles; 
conscquently there is no advantage in the higher priced garnet. The 
recent introduction of open-coated papers, however, largely over- 
comes this trouble. These papers are also used for the finishing of 
hard rubber and.-celluloid, also for felt and silk hats, and as fine disks 
in dental work. They are employed quite extensively on leather, par- 
ticularly in the boot and shoe industry, for the scouring of heels and 
soles. In recent years fine grits of waterproof garnet papers have 
taken the place of pumice in the rubbing down of varnished and 
painted surfaces, especially for automobile bodies. Garnet cloths are 
sometimes used for the softer metals such as brass and copper. For 
the abrasive trade garnet-coated belts, covers for drums, disks, and 
small sheets for hand work are prepared. 


} Am. Jour. Pharm. 
August, 1933 
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The different grades of garnet used on these papers and cloths 
range from No. 5, the coarsest, which is about 15 mesh, to 7/o, which 
is about 220 mesh. 

A small amount of loose grain garnet is bonded into wheels for 
use in glass and some metal grinding. The silicate or shellac process 
of manufacture are used, since the low fusion point of garnet (1300 
C., 2372 F.) and its alteration by heat, renders it impossible to make 
garnet into wheels by the vitrified process. 

The price of the best American garnet in the form of a high- 
grade mixed concentrate (over go per cent. garnet), free of fines, is 
about $85 to $90 a ton. The finished and graded grains vary from 3 
to 10 cents a pound, depending on grade or size of grain. 

Garnet occurs in a large variety of rocks all over the world, but 
commercial abrasive garnet deposits appear to be mainly confined to 
the American continent. Outside of America, recorded productions 
are those of Spain, India and Madagascar. The American produc- 
tion, which is about 8000 tons annually, is obtained mainly from the 
United States, although some has been mined in Canada in the past 
decade. 

Garnet was first employed as an abrasive in the United States 
and became commercially important about 1880. The first mining 
operations were conducted in the Adirondack section of New York 
State, followed immediately afterwards by the development of a 
deposit at Boothwyn, Delaware County, Pennsylvania, and later, of 
deposits in Connecticut. After the exhaustion of the Pennsylvania 
and Connecticut deposits, production was confined to New York, 
New Hampshire, and North Carolina. The New York mines are 
now the world’s leading producers. For many years garnet has been 
procured from Spain, but the present output is almost negligible. 
Garnet is undoubtedly a pyrogenic mineral, but its synthesis 
seems to be quite difficult, and like the diamond, no commercially fea- 
sible process has yet been worked out for its manufacture. Garnet 
owes its superiority as an abrasive to its peculiar fracture which gives 
grains having a chisel-like cutting edge. So far an artificial product 
having these properties has not been produced. 

The diamond, a form of carbon and the hardest known sub- 
stance (10 on Moh’s scale), has been used as an abrasive for some 
centuries. Splinters fastened in iron were used by the Greeks and 
Romans for engraving other stones. For many years it was believed 
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that the diamond was a form of quartz, a variety of silicon dioxide, 
and it was not until the period between 1765 to 1790 that investi- 
gators proved conclusively that carbon dioxide was the product of 
combustion of the diamond. 

The diamond is found in three different varieties, variously col- 
ored: the gem form, carbonado or the black diamond, and bort 
(“bortz” or “boart”). The gem variety or crystal diamond has a 
conchoidal fracture and a distinct octahedral cleavage. For cutting 
giass only the natural cleavage edge can be used. Bort is a dark-colored 
variety, not deemed worthy to be cut, having no constant directions 
of cleavage. Carbonado is compact, tough, possesses no cleavage, 
and breaks with a granular fracture. It resembles a piece of lava or 
coal and is claimed to be 3 per cent. harder than the gem diamond. 

One form in which diamond is used as an abrasive is as dust. 
Diamond dust is produced either by utilizing the powder produced in 
the cutting and polishing of gem diamonds, or by crushing bort in a 
special mortar. The dust is graded by placing in high-grade olive oil 
and allowing it to stand for varying periods of time. The residues 
after pouring off the oil are classified as follows: 


Oil Settlement Time. 


Five minutes 
Ten minutes 
Thirty minutes 
One hour 


The dust is used in the grinding and polishing of diamonds and 
other gems, also in grinding operations where an extremely hard 
abrasive dust is required such as in the sawing of porcelain and in the 
drilling of diamonds for dies. 

Drilling holes in diamonds is a very tedious process. A hole 
.0004 of an inch in diameter takes two weeks of continuous drilling 
twenty-four hours a day. During the drilling fresh diamond dust and 
oil are dropped upon the spot where the steel needle is attempting to 
cut into the diamond. No machine being delicate enough, the work is 
all done by hand or foot power. The steel needle remains stationary, 


Grade. 
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while the diamond to be drilled is mounted on a spindle and rotated 
rapidly. 

These perforated diamonds are used as dies for drawing fine 
wire to accurate and uniform cross section. The tungsten wire fila- 
ments used in incandescent light bulbs are made in this manner. 
Small diamond dies are also used in the radio industry. The town of 
Trevoux, France, has practically a monopoly on diamond-drilling. 

Abrasive diamond or industrial diamond, as the mineral is com- 
monly called, is widely used in drill bits for rock drilling and boring. 
The usual procedure is to set from six to ten diamonds in the lower 
face of a hollow cylinder of soft annealed steel. By rotation the bit 
cuts out a cylindrical core of rock. Carbonado is used chiefly for 
this work, although bits using bort have been developed for certain 
purposes. Such bits may have as many as fifty-six small diamonds set 
in the cutting face. 

Diamond cuts more quickly, is more durable, and can finish 
material with greater precision than steel; diamond tools, therefore, 
are especially adapted for the production of large numbers of pieces 
of exact and uniform sizes. Diamond saws are used extensively for 
sawing rock, such as marble and limestone. To make these saws 
diamonds are mounted in detachable steel sockets set at regular inter- 
vals around the rim of circular saws or along the edge of specially 
constructed drag and gang saws. Bort diamond set and held in spe- 
cial tools is widely used for truing abrasive wheels, for cutting or 
machining hard rubber, rubber composition, bakelite, fiber, paper 
rolls, papier maché, ivory, graphite, mica, brass, bronze, aluminum, 
and other metals, and also for grinding cylinder walls. Small dia- 
monds are used in many kinds of glaziers’ tools. 

Relatively few diamonds have been produced in the United States, 
although during 1930 a number of gem and bort stones were found 
in Arkansas, which is the only place in this country where diamonds 
are actually mined. Scattered stones have been found, however, in 
California, the Piedmont region of the Atlantic seaboard, and in the 
glacial drifts to the south of Lake Superior, particularly in Wisconsin. 

About 80 per cent. of the world’s diamonds come from the Union 
of South Africa, and the remainder mostly from Brazil, India, and 
Southwest Africa Protectorate. 

Brazil is the main source of the abrasive diamond, carbonado. 
The stones average 6 carats (the metric carat is .2 Gm.), but some 
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weighing as much as 3000 carats (about one and one-quarter pounds ) 
have been found. 

Imports of diamonds have decreased in the last few years. Im- 
ports of uncut diamonds for use by glaziers, engravers, and miners 
reached a maximum value of $4,067,674 in 1929, but decreased in 
1930 to $2,756,630, virtually the same value as of the 1928 imports. 

The value of dust and bort imported decreased from $760,476 in 
1925 to $31,222 in 1928, but increased to $90,945 in 1930. 

From the abrasive diamond which probably few of us have han- 
died, we turn next to the abrasive material, silica (silicon dioxide), 
the material of the grindstone, the millstone, and many other stones 
all of which are common to most of us. How many have fond (?) 
memories of turning a grindstone to sharpen a knife, hatchet, or 
scythe? 

Silica* in many forms is used for abrasive purposes. These 
forms include sandstone, flint, quartz and quartzite, chert, sand, silt, 
tripoli, diatomite, rottenstone, amorphous silica, and siliceous clays. 
These materials depend mainly upon the free silica and sharpness 
of the silica grains for their abrasive properties. 

Grindstones are made from certain sandstones which occur 
throughout the world. Although there are many deposits of sand- 
stone, only a few are suitable for the production of grindstones. 
Carboniferous sandstones appear to be the most productive cf the 
formations, as the producing quarries in Ohio, the Maritime Provinces 
of Canada, and the Newcastle area in England are all carboniferous 
in age. 

On the American continent grindstones were quarried as early as 
1750, when the French in Nova Scotia began this industry. Other 
provinces of Canada have also produced grindstones, and one section 
of New Brunswick, called Grindstone Island, tells what is produced 
there. In the United States settlers of Ohio first produced grindstones 
about a century ago to take the place of those imported from Canada. 
Berea, west of Cleveland, is the center of the grindstone industry. 
At Amherst, Ohio, quarries are worked which are claimed to be the 
largest in the world, especially one called the Gray “Canyon” Quarry. 
Besides Ohio, West Virginia and Michigan have quarries from which 
grindstones are obtained. Grindstone City and Port Austin in Mich- 


*For more about silica, read “Silicon, The Element of a Thousand Uses,” 
in Popular Science Talks, Volume 9, Page 60. 
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igan near Lake Huron are the producers of the Huron grit grind- 
stones. At one time stones of Huron grit were extensively used for 
grinding mowing-machine knives, cutlery, and tools requiring a fine 
edge. 

In the British Isles grindstones have been quarried for several 
centuries, and are recognized as being among the best in the world. 
The grindstones produced in England are chiefly consumed in Shef- 
field and other large towns where cutting tools, engineering materials, 
and machine parts are made, but large quantities are exported to all 
parts of the world. Portugal imports some for grinding tobacco 
knives, and a number of the stones go to Italy for coral grinding. 


Fig. 2—(At Left) Partly Finished Grindstones. (Center and Right) Finished Pulp- 
stones. Stones quarried from natural rock. 


When the sandstone blocks, sometimes square and sometimes 
circular, are being quarried for the making of grindstones, various 
implements such as chisels, drills, channellers, and diamond-tooth 
saws are used. After the blocks are cut they are loosened from the 
bedrock by means of an explosive. Black powder is used. A fter- 
wards they are finished on a lathe to the required shape and size. 

Pulpstones are also made from sandstones. They are used to 
produce the necessary wood fibers for papermaking. In the process 
short lengths of barked wood are fed into a wood-grinding machine, 
where they are pressed by hydraulic pressure against the rotating face 
of the pulpstone. The average weight of the stone used is from two 


4 
a 
et 
\ 
ste 
pa 
; Tac 
SO’ 
eit 
4 an 
' to 
to 
‘ a f 


os The Story of Abrasives 397 
to four tons, and since it is subjected to enormous stresses and strains, 
great care must be exercised in the selection of the type of sandstone 
for this work. 

Pulpstones are produced in Canada, United States and England. 
Canadian mill owners regard the English stones as the best on the 
market. Ohio, West Virginia, and Washington are the chief produc- 
ing States of the United States. 

Another type of grinding stone is the buhrstone (burrstone) or 
millstone. The true buhrstone is a white to gray or slightly yellowish 
form of chalcedonic silica. The stone has a coarse cellular structure 
and is about as hard as flint (7 on Moh’s scale). Its sharp cutting 
power is due to the toughness of the rock and its numerous pores and 
cavities. 

The buhrstone is used in milling or grinding grain, which was its 
original use, and for grinding drugs, paint, cement, fertilizers, and 
minerals and some other materials. In the mill in which the buhr- 
stone is used there is a stationary stone and a movable stone. The 
movable stone revolves horizontally either above or below the station- 
ary one, depending on the type of mill. This type of mill operates 
by reducing the substance to particles by the friction and contusion 
that follow the delivery of the grain, drug, or other substance in the 
contracted space between the movable stone and the stationary stone. 
The fineness of the ground substance is regulated by raising or lower- 
ing one of the stones, thus increasing or decreasing the space between 
them; the character of the particles produced is also influenced by 
the dressing of the stone. 

The best buhrstone is obtained from the old and celebrated quar- 
ries of La Fertésous-Jouarre in France. American settlers imported 
the millstones for their grist mills from this country. One interesting 
story is told that a mill-owner, hearing the Indians were on the war- 
path, sunk his valuable millstones imported from France in the mill 
race until all danger of destruction had passed. 

The term millstone, which now includes the true buhrstone, is 
somewhat loosely applied to include circular stones which revolve 
either on a horizontal plane or run on edge. They may be made from 
any hard and suitable rock varying from a sandstone, basalt, granite, 
to a quartz conglomerate. The stones are used for similar purposes 
to buhrstones and vary in diameter from 18 inches to 6 feet and with 
a face of from I to 2 feet. 
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‘“Another type of stone for grinding purposes is the so-called 
chaser stone. This stone, which is made from a rock similar to those 
from which millstones are produced, is used in chaser mills. Chaser 
mills’ are ‘so’ called because two heavy ‘stones, usually of granite, 
mounted vertically like wheels and connected by a short horizontal 
shaft, are made to revolve or chase each other in a pan paved with 
granite or other hard rock material. The stones are discoid, and the 
grinding surfaces are the circumferential edges of the stones and the 
surface of the stone of the pan. 

Chaser mills are used for grinding minerals, chiefly feldspar, 
quartz, and barytes. Spices and cacao beans are also ground in these 
types of mills. 

Pebble or Ball mills, in which extremely hard, tough, rounded 
pebbles, usually of ‘flint, are the abrasives, are mills, either cylindrical 
or conical in shape, used for aay minerals, ores, drugs, clinkers, 
and in-cement mills. 

Other stones which are used because of their abrasive properties 
thay be classified in a general way as sharpening stones. Sharpening 
stoties include whetstones, scythestones, honestones, razor hones, oil- 
stones, and waterstones. 

Scythestones, as the name implies, refers to stones used for 

sharpening scythes and sickles. The zrit is also suitable for sharpen- 
ing kitchen and butcher knives and similar articles. They are the 
coarsest of the whetstones and are usually made from the finer beds of 
sandstones from which grindstones are obtained. The better grades 
are usually fine-grained, highly siliceous argillites or mica schists 
‘whith in many cases contain, in addition to the quartz, innumerable 
minute crystals of some hard mineral such as garnet or magnetite. 
Scythestone material is quarried in Vermont, Indiana, and Ohio. 
- ©’ Razor hones embrace all stones used for sharpening razors and 
delicate instruments. One well-known kind is the Belgian razor hone, 
sometimes called “soapstone” or “petrified woodstone,” a damourite 
(kind of mica) slate containing innumerable garnets—more than 
100,000 in a cubic inch. 

Oilstones, as the name indicates, are those very fine grit stones 
from which the most satisfactory service is obtained by the use of oil. 
One kind, the Arkansas stone, is a very fine-grained, compact white 
rock -called-novaculite. Novaculite consists almost entirely of chalce- 
donic silica (over 99 per cent.) and is supposed to be a consolidated 
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siliceous slime. The Arkansas stone is very dense and is produced in 
“hard” or “soft” grades especially suitable for sharpening fine-edged 
instruments and small tools used by surgeons, dentists, engravers and 
jewelers. Another stone, the Washita stone, a yellowish or rusty red 
novaculite, is a faster cutting stone, but is used for coarser work than 
the stone mentioned before. 

The novaculite is quarried principally from the vicinity of Hot 
Springs, Arkansas. It is claimed that these natural stones give a much 
smoother and a longer lasting edge than do artificial stones. 

Waterstones, as the name implies, are stones used with water as 
the lubricant during the rubbing process, although very satisfactory 
results are obtained with oil. The best varieties are the Hindostan 
stone from Indiana and the Queer Creek stone from Ohio. These 
stones are fairly soft, fine-grained sandstone used mainly by mechanics 
and for domestic use. 

Holy- or rubbing-stones are stones made from blocks of close- 
grained sandstone, which were at one time extensively used for rub- 
bing down ships decks. The name “holy-stones” is said to have 
originated from the fact that the work was done in a kneeling position. 
The stones are now used to some extent for rubbing down rough 
surfaces on which a fine finish is to be applied, particularly for avto- 
mobile bodies, furniture, and for concrete work. Rubbing stones are 
extensively used for rubbing marble or granite by hand. 

A stone which is not classified as a sharpening stone but which is 
nevertheless a rubbing stone is the touchstone. ‘This stone, a variety 
of siliceous or flinty slate, is employed by jewelers to test the purity 
of gold in rings and other articles, the amount of alloy being indi- 
cated by the color left on the stone when the metal object is rubbed 
across it. 

Silicas other than those mentioned under the different types of 
sharpening stones are worthy of attention. The silicas about to be 
described are medium hard abrasives. The first of these, flint, a chal- 
cedonic variety, is used, after crushing and grading, for making 
abrasive papers and cloths. Flint is found in the chalk deposits of 
England, France, and Belgium. 

Quartz, a very common, hard, brittle form of silica, after being 
crushed is used for making sandpaper and in glass grinding. Very 
fine material is used as an ingredient in scouring powders and soaps. 
Quartzite, a metamorphosed sandstone in which the individual grains 
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are not easily recognized, is used the same as quartz. The main 
sources of quartz for “sandpaper” are Maine, Maryland, and Wis- 
consin. 

The term sandpaper is a misnomer, as abrasive papers are not 
made from sand. The term is general and is applied to coated papers 
and cloths which have glued to their surfaces any one of a number of 
the principal abrasives either natural or artificial. 

The idea of the present form of surface abrasive was probably 
gained from the twelfth century use of dried shark skin or splintered 
whalebone for scouring purposes. Shark skin (shagreen) is still used 
in Japan as a sandpaper. In the thirteenth century the Chinese at- 
tached crushed sea shells to a parchment with natural tree gum. 
Later, Swiss artisans used ground glass coated on to a parchment or 
hide. The abrasive qualities of sand have long been recognized, sand 
being used many centuries ago for such purposes as scouring wood 
floors or ships’ decks. The gumming of sand and glass on to paper 
appears to have been started on a commercial scale by W. J. Davis and 
Sons, Ltd., Bermonsdey, England, who have been in business for 250 
years and are believed to be the oldest abrasive manufacturing concern 
in the world. 

Glass-coated paper was first made in the United States about 
1825 by hand-coating individual shcets with the pulverized material ; 
but a few years later it was made in strips, power being provided by 
dog-driven treadmills. Twenty years later the abrasive value of the 
New England flint (quartz) deposits were recognized, and in 1850 
the first machinery for satisfactorily manufacturing coated abrasives 
was invented by the Baeder-Adamson Company of Philadelphia. 
Glass and flint were the only substances used until about 1875, when 
garnet was tried out. It was put on the market in 1880, but its supe- 
rior sanding properties were not fully realized for another ten years 
when the finishing of hard woods became more general. Previous to 
this the largest consumption was in the shoe industry. In the early 
nineties corundum and emery were the only abrasives used on metals. 
The coated abrasive industry rapidly expanded with the introduction 
_ of coating, slitting, and cutting machines, as well as new and better 
abrasives such as garnet for wood and later the artificial products for 
metals along with the introduction of belt, disk, and drum grinders. 
In recent years the introduction of open-coated and waterproof papers 
has led to still further expansion in the industry. 
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Open-coated papers, first introduced in 1918, have open spaces 
between each grain (“chip clearance”), and are mainly used in the 
woodworking industries and on painted surfaces. There are four 
standard degrees of closeness of the grain—‘‘very open,” used only 
for gummy material; “full open” for paint jobs; “medium open” for 
leather, soft wood and like materials; and “slightly open” for harder 
woods or medium hard non-metallic surfaces. These open-coated 
papers or cloths are principally made with alumina abrasive and are 
to some extent replacing the natural garnet for hard woods. 

Waterproof papers are used with water. In “oil sanding” ordi- 
nary glue papers are used with oil, but they would quickly disintegrate 
in water. The waterproof have many advantages over the ordinary 
papers in that they are dustless and the solution employed washes 
away the grindings so that they rarely clog and consequently are con-. 
siderably more efficient. The water lubricates the action of the abra- 
sive and produces a better finish than by dry sanding. Plenty of 
water should be used, as it hardens the surface being sanded, resulting 
in a smoother finish. Waterproof papers have a high degree of flexi- 
bility when wet, but if used dry they break more readily than ordinary 
papers, resulting in loss of time and material. These papers are used 
primarily on all paint, varnish, and lacquer surfaces and find very 
extensive employment in surfacing automobile bodies. The use of the 
waterproof papers has rapidly increased until it now amounts to 
almost 20 per cent. of the coated paper industry. This increase is 
coincident with the increased use of pyroxylin finishes. The adhesive 
used in the manufacture of these papers appears to be a trade secret, 
but a mixture containing Chinese nut oil and linseed oil is sometimes 
employed. The papers are waterproofed on both sides. 

Some ordinary abrasive papers are “double-faced”; that is, they 
have abrasive grains glued on to both upper and lower surfaces and 
are to be split in two before being used. These double-faced papers 
are used as “finishing” papers and are very lightweight, thin papers 
made up in fine grits of 0 to 7/o or less than 280 mesh. The abrasive 
papers, as used, would be too thin to withstand the strain through the 
making machines and subsequent handling, thus the reason for making 
them in two plies—they can be very readily separated into thin flexible 
sheets for use. 

Besides the abrasive papers made by man, materials resembling 
them are formed in nature’s laboratory. In Guiana and the East 
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Indies the natives use the rough leaves of the sandpaper trees as a 
substitute for sandpaper to polish their blowpipes, war clubs, and 
other articles. These trees, the Curatella Americana of Guiana and 
the Dillenia scabrella of the East Indies, are members of the dilleniad 
family (Dilleniacee). In South America the Indians use the scales 
of a large fish, the Pirarucu, for polishing arrows, bows, and other 
things which they wish to make smooth. These scales, which are up 
to two and one-half inches in diameter, are when fresh like a fine 
sandpaper. They are the commonest sandpaper through a very large 
area in the Amazon basin. Part of the tongue of the same fish is so 
rough that some of the South Americans use it like a grater. In 
Brazil, guarana, a preparation used in making a common astringent 
beverage, is made by grating the seeds of a plant, the Paullinia sor- 
bilis. The grater customarily used for the work is the dried tongue 
of the Pirarucu. In North America the scouring rush (horsetail, 
equisteum ), a siliceous herb, has long been used as an abrasive for 
tinware and for polishing wooden articles. 

Sand, although not used for coating abrasive papers, is used in 
the form of loose grains and is an important abrasive material, con- 
sisting mainly of silica. It is used in sandblasting, for glass-surfacing, 
and for cutting and burnishing operations. Sandblasting is the forcing 
of dry, clean sand grains by means of air, using a special device, 
against the rough surfaces of various castings, metals, and stones 
whereby they are made comparatively smooth. Sandblasting was first 
used as a means of “frosting” glass and later its use was applied to 
metals. Sometimes buildings are dry cleaned by air sanding. The 
sand used is either sea sand or bank sand. New Jersey is the main 
producer of sea sand, and Ohio and Illinois supply most of the bank 
sand. For glass surfacing, especially for the preliminary or coarse 
surfacing of plate glass, clean beach and river sand or Illinois sand 
is used almost entirely. Approximately three tons of sand are re- 
quired to surface one ton of plate glass. Sand for cutting operations 
such as stone sawing, consists of sharp, solid, coarse grains. Burnish- 
ing sand is a fine-grained, tough, clean sand with grains as nearly 
rounded as possible. It is used mainly in rolling down and burnishing 
gold decoration on chinaware and porcelain. Small quantities of sea 
sand are used for polishing the platinum ware of the chemical labora- 
tory. For this purpose only rounded grains should be employed so 
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that the platinum is not scratched. (Platinum has a hardness of from 
four to six, sand is seven. ) 

Abrasives of minor importance are chert, a silica material some- 
what like flint, and hornstone, an impure flint. 

Other silicas than those mentioned are used as soft abrasives. 
The hardness of the soft abrasives may be as low as 1 on the Moh’s 
scale. The soft siliceous abrasives are diatomite, tripoli, and amor- 
phous silica. 

Diatomite (tripolite, kieselguhr, diatomaceous earth, infusorial 
earth, is composed of myriads of minute siliceous skeletons of aquatic 
plants of marine origin called diatoms. It has the appearance of chalk 
when dry, but is extremely light in weight, and when pure contains 
up to 96 per cent. of silica in the form of the diatom skeletons. It 
has a great many uses other than that of an abrasive. As an abrasive 
it is used in paste and liquid metal polishes, in dental powders, and for 
polishing finger nails. 

Diatomite is obtained chiefly from the large California deposits. 
Upwards of 100,000 tons are produced annually in the United States. 
Other deposits of the mineral are found in Virginia, New Jersey, 
New Mexico, Nevada, Oregon, Washington, Idaho, and New York. 
In Canada there are deposits in Nova Scotia and British Columbia. 

Tripoli is a chalcedonic variety of silica which closely resembles 
diatomite, but is of entirely different origin. The material was first 
quarried at Seneca, Missouri, about 1872, and on account of its close 
physical resemblance to the substance occuring at Tripoli, North 
Africa, it was called tripoli, although the light-colored material from 
the “Dark Continent” is true diatomite. However, since that time the 
use of the term has been reserved for the Missouri material and other 
siliceous materials of similar origin and physical properties, and is 
now regarded more in the nature of a trade name. 

At one time there were two types of so-called tripoli, one termed 
the Missouri-Oklahoma type, and the other the Illinois-Tennessee 
type. Although the general appearance of these two materials is 
similar in many respects, it has been proved that they differ in origin. 
Since the Missouri variety was the first to be discovered, the term 
tripoli would strictly apply only to that material, so that the Lilinois 
type is now usually known as amorphous silica, though it is more of 
a cryptocrystalline nature. 
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Tripoli and amorphous silica have uses other than abrasive uses, 
but they are extensively used as mild abrasives for polishing, buffing or 
burnishing, for which purpose about 30 per cent. of the United States 
production is employed annually. Its high porosity and absorption 
powers make it possible for tripoli to absorb stearic acid, tallow, par- 
affin, petrolatum and like substances with which it forms “Tripoli 
grease bricks” and “Tripoli compositions” of the trade. 

Tripoli is also used in the manufacture of scouring and cleansing 
powders and soaps; for the rubbing down of painted surfaces, par- 
ticularly as the final rub on the Duco finish of automobile bodies. 

The Illinois material is also extensively used in grease bricks and 
is now recognized by the users as “silica” and is employed for differ- 
ent purposes than tripoli, since its action is different on the buffing 
wheel. The finest powders are used in grease compositions such as 
the “white diamond” of the trade for white “coloring” operations on 
high-class work. 

Amorphous silica is fairly widely distributed in the United 
States ; deposits exist in Illinois, Tennessee, Georgia, Alabama, Mis- 
sissippi, and Nevada. Tripoli is not so widespread, the main deposits 
being distributed over an area of less than 100 square miles in the 
vicinity of the Missouri-Oklahoma boundary, of which Seneca, Mis- 
souri, is the center. 

Siliceous materials such as silt, rottenstone, and clay find some 
use as abrasives and will be given brief mention. 

Silt is a common fine-grained material which has been formed by 
the disintegration of siliceous rocks and has been washed down to 
lower levels by water. In composition it is variable. Some silts have 
been successfully used as an ingredient in cleansing powders and 
hand cleaners and occasionally as a metal polish. In England, silt 
which occurs along the banks of the Parret River at Bridgewater, 
Somerset, England, is molded, dried, and burned at a dull red heat. 
The product of this procedure is known as a bath brick. The name 
originated in England. The bath brick is one of the earliest known 
made-up forms of natural abrasive and is used extensively (particu- 
larly in Europe) for scouring steel utensils, and when finely ground 
is used for rough polishing, either in the form of a paste or liquid. 

Rottenstone is a residual product derived from the weathering 
and decaying of a siliceous, argillaceous limestone, the calcium car- 
bonate and other impurities having been leached out leaving a siliceous 
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skeleton. It occurs as a soft, friable, very fine-textured, earthy mass 
of light gray to brownish or olive-gray color. It is sometimes erro- 
neously classed as tripoli, but is more impure and less siliceous than 
the Missouri tripoli. It varies considerably in chemical composition. 

Rottenstone is used for polishing wood and metal and in the form 
of a paste for rubbing down paint and varnished surfaces. In Europe 
it is used more extensively than on the American continent and forms 
one of the abrasive bases in some English paste and liquid metal 
polishes. 

True rottenstone comes from England, Wales, and Belgium. In 
the United States, the material produced in Lycoming County, Penn- 
sylvania, is not true rottenstone and is not as good as the English 
product. The Pennsylvania material is probably a ferruginous and 
siliceous shale. It is much heavier than the true stone, which is very 
light. 

Clay of various kinds is used to a small extent as a mild abrasive 
in some polishes, cleansers, and cleaning soaps. 

Besides the forms of silica and variable siliceous materials certain 
silicates are extensively used for abrasive purposes, particularly the 
glassy volcanic rocks or obsidians such as pumice and volcanic dust. 

Pumice is a highly cellular glassy volcanic rock or lava. It occurs 
in the vicinity of volcanoes as porous blocks of a white or light gray 
color. Owing to its cell-like structure it will float on water. The cut- 
ting or abrasive quality of this material is mainly due to thin partitions 
of glass composing the walls between the cells. The main use for 
pumice in the lump form is as an abrasive. The best grades are used 
for rubbing down wood and metal surfaces, leather finishing, paint 
and varnish finishes such as automobile bodies, and smoothing oil- 
cloth. It is used by the manufacturers of pianos, furniture, cutlery, 
surgical instruments, and fine tools; by art metal workers; for clean- 
ing and polishing stone, and for cleaning buffing wheels. A small 
amount of fine lump is used as a toilet article for removing, by rub- 
bing, callouses, hair, and nicotine (from the hands). 

Ground pumice is used in polishing compounds, particularly for 
producing a burnished brass effect on various metals; as the abrasive 
ingredient in cleansers and scourers ; as an abrasive in rubber erasers ; 
for the polishing or cutting down of hard rubber, fiber board, stone, 
and almost universally for glass beveling; and for rubbing down of 
painted and varnished surfaces. Coated on paper, it is known as 
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“pouncing paper,” and is employed by the manufacturer of hats for 
raising the nap on the felt or silk. Very fine grit flint, or quartz are 
used by some instead of pumice. 

Lump pumice occurs in the United States, Canada, Italy, Japan, 
and New Zealand. 

Volcanic dust or pumicite is a natural glass or silicate, atomized 
by volcanic explosions and thrown into the air in great clouds, which 
ultimately settle, forming beds of varying thickness, in many cases 
hundreds or even thousands of miles from its original source. The 
composition of volcanic dust is very similar to that of pumice and is 
variable, but a good grade material contains about 70 per cent. silica, 
13 to 15 per cent. alumina, and small percentages of iron, calcium, 
magnesium, sodium, potassium, and water. The silica, as in pumice, 
is in the form of silicates, but there may be some free silica. 

Pumicite is used in cleansers and metal polishes. One of the 
largest producers is the manufacturer of “Old Dutch Cleanser.” ‘This 
company mines the material in different sections of Nebraska. This 
State is almost wholly covered by this mineral, which is generally 
regarded as having its origin in the volcanoes of the Rocky Mountains. 

Besides Nebraska, pumicite occurs in Kansas, Oklahoma, and 
California. Other occurrences are Canada and New Zealand. 

Another mineral of the silicate group used as an abrasive is feld- 
spar. Feldspar is a group name for certain minerals which are alumi- 
num silicates of potassium, sodium, and calcium, either combined or 
separate. For abrasive purposes its chief physical property is its 
hardness, which is 6 to 6.6 or next below quartz on Moh’s scale. It 
is hard enough to scratch glass. Feldspar is used as a mild abrasive 
to replace the harder silica in some scouring soaps and cleansers. 
Ground feldspar is employed as the abrasive ingredient in the well- 
known “Bon Ami” cleanser. 

Although materials softer than silica or feldspar are not usually 
recognized as true abrasives ; they will, if continually applied, abrade 
harder materials. 

One of the soft materials is china clay or kaolin. It is mainly 
aluminum silicate and has a hardness of 1 to 2.5. Kaolin and some 
of the finer pipe clays have been successfully employed in polishing 
powders. 

Chalk, a common soft abrasive, is a compact, fine-grained white 
limestone, and when pure consists entirely of calcium carbonate. 
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Chalk, ground, sometimes called “whiting,” is used for hand polishing 
of nickel, gold, silver, or plate ware, also for polishing buttons, ivory, 
celluloid, and hard rubber. 

Precipitated chalk, a manufactured calcium carbonate, is used in 
tooth powders as a mild abrasive. It is crystalline, while natural chalk 
is amorphous, so that for use in tooth powders the precipitated form 
must be finely ground so as not to erode the enamel of the teeth. 

Other materials used in polishing, especially for the final stage 
called buffing, are Vienna lime and the artificially prepared metallic 
oxides such as crocus, red, green, and black rouges. Buffing is per- 
formed by means of a rapidly revolving flexible wheel or buff, made 
of canvas, cotton, muslin, or leather and coated with an abrasive. 

Besides the materials just mentioned, very finely powdered 
emery, tripoli, pumice, and amorphous silica are used on the buffing 
wheel. Tripoli has the largest field of usefulness and is most generally 
employed. 

The abrasives used for buffing are made up in the form of grease 
bricks or combinations which have the combined advantages of readily 
adhering to the buffing wheel, being dustless and easily handled. 

Vienna lime is a calcined, unhydrated magnesium limestone or 
dolomite, and is composed of the oxides of calcium and magnesium. 
The lime originally came from the Solenhofen mines in the vicinity 
of Vienna, Austria. In America it has been almost superseded by the 
lime made from dolomite occurring in Wisconsin. 

Vienna lime is used extensively for the buffing of brass, copper, 
bronze, steel, pearl, and celluloid, but by far its most important use is 
for nickel. This lime is now recognized as the standard composition 
for tue “coloring” of nickel after plating, as it gives it a deep “under 
surface” blue peculiar to the metal. Vienna lime should not be used 
on aluminum, as it chemically attacks it. 

The metallic oxides about to be described. are used to produce the 
highest luster on metals. Experienced polishers frequently state that 
“it takes a metal to polish a metal.” 

Crocus, or crocus martis, is the hardest of these oxides. It is a 
purplish red, hydrated iron oxide having a grain which is compara- 
tively sharp and harsh. Crocus was until recently the standard buffer 
for obtaining a high polish on iron and steel surfaces, particularly that 
of cutlery; it is also used on tin and Brittania metal. It is harder 
than lime and is about equal to soft silica. Its use is, however, declin- 
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ing, as it is being replaced by the more superior green rouge and lime 
for steel and nickel coloring. 

Iron oxides, which are softer than crocus and have rounded 
grains, are known as rouges. The color of buffing and polishing 
rouges varies from a brownish red to a pale red, depending on the 
heat to which the ingredients are subjected during manufacture. A 
very good rouge can be obtained by igniting ferrous oxalate. Rouges 
are among the earliest known of the buffing materials. They are used 
quite widely for the final polish on the precious metals, particularly 
gold and silver, and sometimes for brass and steel requiring the high- 
est luster; also for preparing metallurgical specimens for the micro- 
scope. Probably one of the largest uses for the rouges is in powdered 
form with water for polishing plate glass. 

Black rouge (glassite or magnetic oxide of iron) is also used for 
polishing plate glass. Some grades of the black rouge are adapted to 
the buffing of aluminum, silver-plated reflectors, and for producing 
the highest luster on steel parts such as watch movements and surgical 
instruments. 

Green rouge, an oxide of chromium, is one of the oxides most 
recently used as a buffing substance. It is used for polishing platinum 
and steel, particularly “stainless” steel, upon the latter of which this 
buffer imparts a higher luster, if correctly applied, than with any cther 
buffer. Chromium plating is also finished by using green rouge. Some 
green rouge is an imitation, being the pale red rouge colored green. 
They naturally do not impart the desired finish. The imitation can 
be detected by testing for iron or chromium. 

Another metallic oxide, magnesium oxide, is used in polishing 
rock sections. “Shamva” is a special magnesium oxide used as a final 
polishing agent. Basic magnesium carbonate, a near relative, is used 
for polishing silver. 

Other metallic oxides of more recent use employed as polishing 
powders are zirconium oxide (zirconia) and titanium oxide. The 
latter oxide is used by the lapidary on a hard felt lap for polishing 
gem stones. Some finger nail polishes contain titanium oxide. 

Mixtures of oxides such as putty powder, tutia, and common 
cement are also used as polishing powders. Putty powder (putty) 
was originally tin dioxide, but the term is also applied to the cement 
composed of finely powdered chalk (whiting) mixed with linseed oil. 
One mixture, consisting of tin oxide and oxalic acid, has been termed 
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“putty powder.” The best grade putty powder now used contains 85 
to go per cent. tin oxide, the remainder being iead oxide. The latter 
oxide is used to give body to the powder, as pure tin oxide alone is 
fluffy and white and would wash away quickly. The polishing action 
is one of filling rather than abrasion, and it is the combination of filling 
with slight abrasion that imparts the high polish to granite and marble 
for which putty powder is the standard and unequaled polishing me- 
dium. It is the powder usually used for the final polishing of semi- 
precious stones. 

Tutia (tutty, tutty powder) is a yellow or brown amorphous 
powder obtained as a sublimation product in the flues of the zinc 
smelting furnaces. It is crude zinc oxide. 

Cement (Portland cement) is an extremely fine powder consist- 
ing mainly of lime, aluminum oxide and silicon dioxide. It is useful 
in polishing metals such as brass. 

Some elemental substances such as finely divided carbon and 
different forms of iron (steel) are used as abrasives; the latter are 
classed as metallic abrasives. 

The carbon used is largely lampblack; it has a similar appearance 
to black rouge and is called satin rouge. It is much lighter in weight 
than the black rouge and is occasionally used for work from which 
the minimum surface must be removed, such as certain types of thin 
silverware or plating, and for polishing the very thin plating used on 
coffins ; also for polishing black or dark celluloid or bone materials. 
A somewhat different application consists of filling up a used emery- 
coated flexible wheel with charcoal or lampblack, after which the face 
is rubbed down by a hand stone until the wheel face becomes polished. 
This is then used to impart a high luster on steel. 

The metallic abrasives are steel shot, angular steel grit, crushed 
steel, and steel wool. 

Steel shot is chilled cast iron made by blowing the molten metal 
into a tank of water. The shot, made brittle by the rapid cooling, is 
dried and then heated in an oil-fired furnace, after which the hot metal 
is allowed to cool slowly over a period of forty-eight hours. During 
the heating and slow cooling the shct loses its brittleness and becomes 
tough and hard. The process of manufacture of steel shot was in- 
vented about seventy years ago in Philadelphia. Shot is used in about 
fifteen sizes, ranging from 4 to 90 mesh. The finer sizes are exten- 
sively used in metal blasting for the cleaning of castings, forgings, 
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and heat-treated small parts; while the coarser shot (15 mesh and 
over) is employed in connection with the sawing, grinding, and 
polishing of stone, marble, and granite, also in core drilling and for 
making burnishing pebbles. Steel balls are used to some extent in the 
pebble or ball mills, especially in the pumpkin-shaped mills made of 
iron, called pot mills, for the pulverization of various materials. 

Angular steel grit is made from the 4-mesh shot material, which 
is crushed in a ball mill and graded into about fifteen sizes from 7 to 
100 mesh. This grit is sometimes called “diamond” grit and is used 
mainly in air blasting for cleaning castings of all kinds including gray 
and malleable iron, steel, brass and bronze, aluminum, and drop 
forgings. 

Crushed steel or steel grit is an abrasive made from high carbon 
steel and crucible sheet steel, which are especially treated to render 
them brittle. The steel is then crushed and heat-treated to harden it, 
and then screened into twenty-five sizes from 20 to 200 mesh. Sizes 
coarser than go mesh are used for the sawing of stone, marble, onyx, 
and similar materials. The finer sizes are sometimes used in the 


grinding of optical lenses and are also utilized as one of the ingredients 
in steel cement. 


Steel wool is a form of steel shavings consisting of long silky 
fibers which when massed together have the appearance of wool. It 
is said to have originated in Germany about thirty-five years ago. 
Prior to the World War, steel wool was imported from Germany and 
Switzerland, but it is now made by eight manufacturers in the United 
States, whose total annual output is over 3000 tons. Steel wool is 
manufactured in nine grades from high-manganese (.5 to I per cent. 
Mn) Bessemer, basic or acid open-hearth, steel wire. Several types 
of machines are used. In the “shaving block” machine the wire is 
dragged over a track and is shaved in the process by a number of 
inclined knife edges. In a more recent machine the wool is produced 
by drawing the wire through circular cutting dies. One type of 
machine consists of a number of wheels (or power-driven cutting 
beds) in tandem, wire-supplying apparatus, and attachments for re- 
moving scrap wire and shavings from the wheels. Cutting is accom- 
plished by means of serrated knives, the number of serrations varying 
from 10 to 250 to the inch according to the size and type of fiber 
(grades) being made. Over a mile of wire is run under the knives 
before it is reversed and rewound on the coil. In the coarser grades 
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individual fibers have been made over 100,000 feet (nearly twenty 
miles) long. The grades made are designated as coarse, medium, and 
fine, and range in diameter from .008 to .oo1 of an inch in diameter. 

Steel wool was first used to remove paint from woodwork and it 
is still in large demand for such purpose. It is used to put a “sun- 
burst” finish on aluminum ware and for the scouring of cooking uten- 
sils, sinks, and other things of the household. Fresh paint will not 
adhere properly to old varnished surfaces, but if rubbed over with 
steel wool, enough to dull the glaze, the paint will remain on for a con- 
siderable period and the wool is thus invaluable to the amateur interior 
house painter. In japanning work any drips, runs, or other defects 
are smoothed out by steel wool, thereby eliminating any scratches that 
might have been visible after the second dip. 

The extent of the use of the metallic abrasives can be learned 
from the following figures. In 1917, 1125 short tons with a value of 
$93,703 were sold, shipped or used, from manufacturing plants in 
America. In 1929, the highest output was reached when 23,789 short 
tons were produced with a value of $1,289,922; since then there has 
been a gradual decline in the value of the metallic abrasives produced, 
no doubt due to a lesser demand because of economic conditions. 

Other artificial abrasives of great importance are the carbides. 
The various carbides which are used today are those of silicon, tung- 
sten, and tantalum. Silicon carbide, a product of the electric furnace, 
is manufactured in two forms—crystalline and amorphous. When 
silica and carbon are heated in the electric furnace the silica begins to 
combine with the carbon at 1460° C., forming greenish amorphous 
silicon carbide and oxycarbides of silicon, the mixture being the 
Siloxizon of commerce. The crystalline carbide is first formed at 
about 1840° C., but at 2200° C. it is decomposed into volatile silicon 
and solid amorphous graphitic carbon. The amorphous carbide is 
used as a refractory material, while the crystalline variety is a high- 
grade abrasive material. 

Silicon carbide has not been found thus far occurring naturally 
on this planet, but several instances of its occurrence in meteorites are 
known. A notable example is that of the meteorite of the Canyon 
Diablo in Arizona, in which considerable amounts of greenish-colored 
crystals have been identified as silicon carbide. These beautiful crys- 
tals of the natural carbide were first isolated by Moissan in 1904 and 
are known as moissanite. 
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Silicon carbide crystals are colorless when made in the laboratory 
by the reaction of pure carbon and silicon. The industrial product 
varies from an emerald green to a jet black according to the propor- 
tion of iron and free carbon which is present as impurities, a very 
small quantity of either being sufficient to considerably darken the 
color. The crystals have a brilliant luster and often reflect beautiful, 
iridescent colors. The specific gravity varies between 3.12 and 3.22; 
silicon carbide therefore is one of the lightest known high-grade 
abrasives. Its hardness is 9.5 to 9.75 on Moh’s scale, being between 
diamond (10) and corundum (9). It will cut rubies and sapphires 
and will produce long, deep cuts in most of the hardest alloy steel. It 
has a low degree of toughness, as it is very brittle. It is this com- 
bination of hardness and brittleness that makes it such a valuable 
abrasive for certain classes of work, being used mainly on metals of 
low tensile strength and for most of the non-metals. 


Fig. 3—Silicon Carbide. Note well-formed crystals along top of the mass. 


The credit for the discovery of crystalline silicon carbide is 
assigned to Dr. Edward Goodrich Acheson, although Marsden in 1880 
mentioned the presence of pale yellow crystals when studying the 
solubility of silica found in fused silver for which he used a carben- 
lined crucible. Two years later, A. Colson read a paper on the forma- 
tion of a new compound of silicon and carbon with the formula SiC, 
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before the Academie des Sciences. In 1891, the same year as Ache- 
son’s discovery, Moissan when repeating Marsden’s experiments 
proved these yellow crystals to be silicon carbide. 

Dr. Acheson, to whose effort is due entirely the commercial pro- 
duction of silicon carbide, was doing some research work on the manu- 
facture of diamonds and hard abrasives at Monongahela, western 
Pennsylvania, in the spring of 1891, when he discovered the crystals 
which he named “‘carborundum.” His idea was to produce a substance 
that would replace emery, sandstone, corundum, and similar natural 
abrasives. His first experiment was carried out in a crudely con- 
structed electric furnace, which consisted of an iron bowl lined with 
retort carbon, thus forming a crucible, the electrode being a cylinder 
of retort carbon, which could be raised or lowered when suspended 
within the bowl so that the electric arc could be adjusted. The mix- 
ture used in the bowl was clay and carbon. After passing the electric 
current through the mixture for several hours, the current was turned 
off, the bowl cooled and the mass of fused material was examined. 
On the end of one of the carbons, Acheson discovered a few minute 
crystals of brilliant luster, which on trial cut glass like a diamond. 
Since the raw materials used were mainly silicate of alumina (clay) 
and carbon, he believed the new compound contained carbon and 
alumina, so he named it “carborundum,” a word derived from carbon 
and corundum (the natural crystallized alumina). Later, on chemical 
analysis, its true composition was determined and it was found to be 
a carbide of silicon (SiC). 

Acheson experimented further and made enough of the crystals 
to fill a tiny vial, and with these tucked in his vest pocket went to New 
York Cty, where he induced some of the jewelers to pulverize some 
of the material and to use the powder as a substitute for diamond 
dust for polishing precious and semi-precious stones. The powdered 
carborundum worked so well that he went back to Monongahela with 
an order for several ounces, the price being 40 cents a carat, or about 
$880 a pound. It now sells for about 12 cents a pound and over a 
million pounds are made each month. 

Today, carborundum, which is a trade name for one brand of 
manufactured silicon carbide, is made in giant electric furnaces fifty 
feet long and from such common materials as petroleum coke, sand, 
sawdust, and salt. The maximum temperature reached during the 
operation of manufacture is approximately 4200° F. (2200° C.), and 
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the average run is about thirty-six hours. It takes about four hours 
of the run to obtain the maximum temperature. 

The uses of silicon carbide are legion. It was first commercially 
used in the working of gems, then in grinding valves, effecting this 
operation in a fraction of the time necessary with emery; then in 
making dentists’ tools for grinding and other dental work, and finally 
quite generally as the proper abrasive to grind materials of low tensile 
strength. Its use in the metal industries ranges from the grinding of 
talking machine needles to parts of large engines; from fountain pens 
to plows and harvesters, and in the working of cast iron, bronze, 
brass, and aluminum. It is used in the stone industry and other fields 
for the working of marble, granite, onyx, sandstone, and the surfacing 
and beveling of glass; shaping pearl buttons and gem stones; for 
grinding rock sections ; and for polishing jade in China. 

Silicon carbide is indispensable in the finishing of fine leather 
and shoes ; for the paper industry, it is made into the huge pulp stones 
tor the grinding of wood pulp; and for the building trade it is made 
into rubbing bricks for smoothing down floor materials. The East 
Indians use wheels of the carbide for hulling rice. The modern 
grinding wheel has made possible the manufacture of the auto with 
its interchangeable parts. Steel balls for ball bearings can also be 
made on the grinding wheel in quantity production. One wheel will 
finish in ten hours fifty thousand steel balls one-quarter of an inch in 
diameter within the limits of an accuracy almost unbelievable. The 
manufacturing limit is 1/20,000 of an inch, but some keep this limit 
well down to 1/40,000 of an inch or 1/40 of a hair’s breadth. 

Grinding wheels of all kinds are made in which silicon carbide is 
the abrasive used. Under the natural aluminous abrasive four kinds 
of wheels were mentioned ; a fifth kind is the synthetic resin wheel in 
which Bakelite or Redmanol is the bonding material. The resin 
wheels are rapidly replacing shellac wheels and in some instances they 
have replaced the vitrified wheels. The grinding wheel is indispen- 
sable in modern industry where there is hardly any material upou 
which it is not directly or indirectly used. The wheel of today is made 
in every variation of grade, size, and shape, and when silicon carbide 
or fused alumina are the abrasives used, a wheel can be manufactured 
which is uniform in texture and can be duplicated, both features being 
highly important factors in successful production. 

It has been estimated that there are twenty million dollars’ worth 
of abrasive wheels sold annually in the United States. 
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A safety-first use for silicon carbide is in the construction of 
walking surfaces to make them slip proof as far as possible. Statistics 
show that the total number of accidents from slipping and like hazards 
is greater than those caused by automobiles, street cars, and fires com- 
bined. Thus we have an abrasive that not only grinds out things to 
make life worth living but a material that aids also in giving us a 
chance for a longer life. 


Fig. 4—Finished Artificial Pulpstone, Ready for Shipment. 


Besides the use of the abrasive grains in the slip proof floor sur- 
faces, silicon carbide of different grades is used to coat paper or cloth, 
and +he sand-emery-garnet-coated paper and cloth have been replaced 
to some extent by the artificial abrasive. Stones made by bonding 
together the abrasive grains are used in the home and workshop. In- 
deed, the uses of the substance known by some as “carborundum,” 
by others as “crystolon” or “carbolon” are truly universal. 

Tungsten carbide, an abrasive of comparatively recent date, is a 
material claimed to be only inferior to the diamond in hardness. Pure 
tungsten carbide, however, has little tensile strength or cohesiveness. 
These defects have been partly overcome by alloying the tungsten 
carbide with cobalt. This new alloy is employed particularly in cut- 
ting tools for cutting hard porcelain, fused silica, glass, manganese 
steel, cast iron, genelite (an alloy of copper, tin, and carbon), mica, 
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the average run is about thirty-six hours. It takes about four hours 
of the run to obtain the maximum temperature. 

The uses of silicon carbide are legion. It was first commercially 
used in the working of gems, then in grinding valves, effecting this 
operation in a fraction of the time necessary with emery; then in 
making dentists’ tools for grinding and other dental work, and finally 
quite generally as the proper abrasive to grind materials of low tensile 
strength. Its use in the metal industries ranges from the grinding of 
talking machine needles to parts of large engines ; from fountain pens 
to plows and harvesters, and in the working of cast iron, bronze, 
brass, and aluminum. It is used in the stone industry and other fields 
for the working of marble, granite, onyx, sandstone, and the surfacing 
and beveling of glass; shaping pearl buttons and gem stones; for 
grinding rock sections ; and for polishing jade in China. 

Silicon carbide is indispensable in the finishing of fine leather 
and shoes ; for the paper industry, it is made into the huge pulp stones 
tor the grinding of wood pulp; and for the building trade it is made 
into rubbing bricks for smoothing down floor materials. The East 
Indians use wheels of the carbide for hulling rice. The modern 
grinding wheel has made possible the manufacture of the auto with 
its interchangeable parts. Steel balls for ball bearings can also be 
made on the grinding wheel in quantity production. One wheel will 
finish in ten hours fifty thousand steel balls one-quarter of an inch in 
diameter within the limits of an accuracy almost unbelievable. The 
manufacturing limit is 1/20,000 of an inch, but some keep this limit 
well down to 1/40,000 of an inch or 1/40 of a hair’s breadth. 

Grinding wheels of all kinds are made in which silicon carbide is 
the abrasive used. Under the natural aluminous abrasive four kinds 
of wheels were mentioned ; a fifth kind is the synthetic resin wheel in 
which Bakelite or Redmanol is the bonding material. The resin 
wheels are rapidly replacing shellac wheels and in some instances they 
have replaced the vitrified wheels. The grinding wheel is indispen- 
sable in modern industry where there is hardly any material upot 
which it is not directly or indirectly used. The wheel of today is made 
in every variation of grade, size, and shape, and when silicon carbide 
or fused alumina are the abrasives used, a wheel can be manufactured 
which is uniform in texture and can be duplicated, both features being 
highly important factors in successful production. 

It has been estimated that there are twenty million dollars’ worth 
of abrasive wheels sold annually in the United States. 
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A safety-first use for silicon carbide is in the construction of 
walking surfaces to make them slip proof as far as possible. Statistics 
show that the total number of accidents from slipping and like hazards 
is greater than those caused by automobiles, street cars, and fires com- 
bined. Thus we have an abrasive that not only grinds out things to 
make life worth living but a material that aids also in giving us a 
chance for a longer life. 


Fig. 4—Finished Artificial Pulpstone, Ready for Shipment. 


Besides the use of the abrasive grains in the slip proof floor sur- 
faces, silicon carbide of different grades is used to coat paper or cloth, 
and the sand-emery-garnet-coated paper and cloth have been replaced 
to some extent by the artificial abrasive. Stones made by bonding 
together the abrasive grains are used in the home and workshop. In- 
deed, the uses of the substance known by some as “carborundum,” 
by others as “crystolon” or “carbolon” are truly universal. 

Tungsten carbide, an abrasive of comparatively recent date, is a 
material claimed to be only inferior to the diamond in hardness. Pure 
tungsten carbide, however, has little tensile strength or cohesiveness. 
These defects have been partly overcome by alloying the tungsten 
carbide with cobalt. This new alloy is employed particularly in cut- 
ting tools for cutting hard porcelain, fused silica, glass, manganese 
steel, cast iron, genelite (an alloy of copper, tin, and carbon), mica, 
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and micalex (composed of fine mica particles imbedded in lead 
borate). Bakelite and hard rubber cannot be machined at high speed 
with ordinary tool steels and are usually cut with diamond-tipped 
tools. The new tungsten carbide alloy, named “carboloy” by one 
company, easily cuts both of these materials and tools made of it are 
not so readily broken as diamond tools. This alloy brazed on to the 
end of a steel shank makes a pencil which is especially adapted for 
writing on glass or any other metal than itself. 


Fig. 5—Pulpstone of Artificial Abrasive. Note segmental construction. 


Tantalum carbide is another material which has been lately intro- 
duced to serve industry, being used to tip hard cutting tools. It is 
known as “ramet” and from all indications will be useful in both 
roughing and finishing operations. 

Other carbides such as boron carbide and zirconium carbide have 
been studied and are known to possess a high degree of hardness and 
other properties making them suitable for abrasive uses if they can be 
produced cheap enough. Who knows but in a few years these car- 
bides will take their place in the service of industry also? 

Altogether the abrasive field is very interesting. Today there is 
scarcely a manufacturing process in which an abrasive in some form 
or other is not used. One’s eye scarcely rests on a non-eatable object 
in the home which does not show the smoothing or polishing effect cf 
one of the many abrasives, nor does one see anything made by man, 
whether it is in the air, on the earth, under ground, or under water 
which has not been finished by the action of some kind of an abrasive. 
Indeed, the uses of the abrasives are truly universal. 
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MEDICAL AND PHARMACEUTICAL 
NOTES 


The following are summaries of some of the papers contributed 
to the Science Section of the British Pharmaceutical Conference 
(1933 Session). They are reprinted from the July issue of the Brit. 
and Col. Pharmacist. Fuller texts are available in current issues of 


the Pharmaceutical Journal of Great Britain. 


THE STABILITY OF AQUEOUS SOLUTIONS OF GALLOTANNIC ACID, 
WitH EspectAL REFERENCE TO THE TANNIC AcID TREATMENT OF 
Burns (W. H. Woodard and A. N. Cowland)—The rate of deteri- 
oration in aqueous solutions of gallotannic acid preserved at a temper- 
ature of 60-65° F. is negligible over a period of six months. The rate 
of deterioration is not influenced by the concentration of solutions. 
A small quantity of suitable antiseptic and preservative is needed in 
solutions. Perchloride of mercury has been shown unsuitable for this 
purpose, and purified cresol 1 part in 250 might conveniently replace 
the mercury compound. Stock solutions in concentrated form (10 
per cent.) could be kept. This would require diluting with five times 
its volume of warm water before application to a burn. The solution 
to be applied could be rendered as sterile as possible by a judicious 
combination of low temperature sterilization and chemical sterilization. 
—(From the Pharmaceutical Department of St. Thomas’s Hospital 
London. ) 


A NEw AND Rapip METHOD For THE DETERMINATION OF ELE- 
MENTAL SULPHUR (Noel L. Allport)—The method depends upon 
conversion to thiocyanate by the use of potassium cyanide and tri- 
ethanolamine. It has been proved applicable to both precipitated and 
sublimed sulphur, to all the official pharmaceutical preparations and 
to sulphur lozenges. It is unaffected by the presence of sulphates. 
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Comparative Results Obtained by the Proposed Method and by O-xidation 


Per cent. 
sulphur by Per cent. 
thiocyanate sulphur by 
Preparation method oxidation 
Sublimed Sulphur (dried in vacuo) 99.90 -- 

Precipitated Sulphur 99.52 99.58 
Sulphur Ointment B. P. 1932 10.07 10.03 

10.09 10.08 

14.05 14.04 
Compound Powder of Liquorice B. P. 1932 .... 8.03 8.01* 

Confection of Sulphur B. P. 1932 42.60 43.06 

Sulphur Lozenge B. P. 1914 31.10 30.81 


*Corrected for the sulphate occurring naturally in the vegetable ingredients. 
(Work carried out in the laboratories of The British Drug 
Houses, Ltd.) 


-A COMPARISON OF THE ACTION OF VARIOUS SOLVENTS ON 
DEFATTED CocHINEAL (John Rae)—It is suggested that an ash limit 
of 6 per cent. would include all genuine samples of Coccus Cacti, and 
the figure given in the B. P. C., 1923, requires amending. It is shown 
that ethylene glycol is an excellent solvent of defatted cochineal, pro- 
ducing a solution which is approximately 50 per cent. stronger in 
tinctorial value than one made with 25 per cent. alcohol, and 20 per 
cent. stronger than Liquor Cocci B. P. C. 


THE DeEcoMPOSITION OF ACETYLSALICYLIC AcID IN AQUEOUS 
SotuTion (C. Morton)—The velocity of decomposition of acetyl- 
salicylic acid in the presence of alkali-metal citrates and acetates was 
determined, and a composite graph drawn from which the percentage 
hydrolysis at any period during storage can be read. The rate of 
decomposition is independent of the absolute and relative concentra- 
tions of the acetylsalicylic acid and alkali-metal salt, but increases 
very rapidly with rise of temperature. The use of stock mixtures or 
of heat in effecting solution is inadmissible. The velocity constant for 
the unimolecular reaction at air temperature is 0.0043.—(From the 
Chelsea School of Pharmacy.) 
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RELATIVE ACTIVITY OF ERGOTOXINE AND ErGOTAMINE WITH 
SPECIAL REFERENCE TO THE AssSAy OF Ercot PREPARATIONS (E. 
Lozinski, G. W. Holden and G. R. Diver )—The relation between the 
chemical and biological values of ergotoxine and ergotamine is dis- 
cussed. The necessity for correcting for relatively inert ergotinine, 
when extracts of ergot are assayed colorimetrically, is emphasized. It 
has been pointed out that since official ergot contains only ergotoxine 
and ergotinine, a correction for the lower activity of ergctamine must 
be made, when the latter is used as a standard in the biological evalu- 
ation of ergot preparations. The correction suggested, on the basis 
of experimental data, is 60 per cent. of the observed readings in each 
instance.—(From the Laboratories of C. E. Frost & Co., Montreal, 
Canada. ) 


SPECTROSCOPIC INVESTIGATION OF Gum Acacia (S. Judd Lewis 
and J. Wombwell)—Eight specimens of gum acacia were obtained 
from Messrs. Stafford, Allen & Sons, Ltd. The method of procedure 
was: (1) to determine the moisture in the gum; (2) to determine 
the percentage of ash; (3) to ascertain the qualitative composition of 
the ash spectroscopically ; (4) to determine quantitatively by spectro- 
scopic means the proportion in which each of these elements is pres- 
ent. From the data obtained one learns that aluminium does not 
occur in the Kordofans. Barium and calcium are both variable; in 
general they occur in fairly constant ratio to one another. It will 
be interesting in any future inquiry to study this point critically. 
Strontium, on the other hand, is practically uniform throughout. Iron 
is much higher in the Talhas. Potassium is remarkably low in the 
Talhas, the higher figure being only half of the lowest elsewhere. 
This confirms Edie’s figures. Lithium in minute quantity is almost 
universal, but in one sample it was remarkably high. Magnesium is 
much higher in the Talhas than elsewhere. Manganese is higher in 
the Talhas, following iron with which it is so constantly associated. 
Boron occurs in the Talhas only, with one exception. Silicon is high 
in the Talhas if the high figure for one sample is regarded as excep- 
tional. It is noticeable that both lead and tin occur in the majority. 
As a matter of precaution this finding has been checked by repeating 
the spectra. All considered, one is led to infer that the nitrogen con- 
tent varies widely, and that it exists in two or more forms. Indeed, 
the so-called “protein band” in the absorption spectrum is not neces- 
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sarily due to protein; somewhat similar bands are exhibited by cyclic 
amino-acids, purines, and certain other nitrogen compounds. 


A New Cotor REACTION For BismutH (A. D. Powell )—Quali- 
tative Test—The details of the test are as follows: 

To a suitable volume of the aqueous solution to be tested, for 
example 10 mils., add 2 mils. of dilute hydrochloric acid, and about 
0.5 gms. of potassium iodide. Mix and add, 5 mils. of industrial 
spirit of acetone and 5 to 10 mils. of ethyl acetate. Shake and allow 
to separate ; a red coloration in the upper layer indicates bismuth. 

Quantitative Test—The test may be made quantitative in two 


ways: 

(1) In the absence of lead, the bismuth after two extractions 
with ether (it is not necessary to use ethyl acetate in this test), is 
re-extracted from the ether solution by shaking with 5 mils. of strong 
ammonium chloride solution, followed by two washings with 25 and 5 
mils. of water made faintly acid with hydrochloric acid. Preliminary 
washing of the ether extracts must not be made. The combined 


extracts are neutralized with ammonia, and the reaction adjusted by 
the addition of dilute hydrochloric acid, drop by drop, until an excess 
of one or two drops is obtained. It is preferable at this stage to 
remove dissolved ether by warming for a short time, after which the 
solution is cooled, the volume adjusted to 50 mils. and 1 mil. of dilute 
sodium sulphide solution added. A control test containing a definite 
amount of bismuth is carried through the same process and the colors 
matched by the usual procedure. If copper or mercury is present, the 
solution must be rendered alkaline and potassium cyanide added as in 
the pharmacopceial test. 

(2) In the estimation of very minute amounts of bismuth, where 
the presence of relatively small traces of lead in the substance tested 
or in the reagents renders the sulphide test uncertain, the qualitative 
test described above may be used as a quantitative color test. For 
this purpose it is desirable to keep the volumes as smail as possible. 
The solution under test is concentrated to 1 to 5 mils. and placed in a 
narrow-stoppered cylinder. Sufficient hydrochloric acid is added to 
give a concentration of about N/2, and about 0.2 gm. of potassium 
iodide is dissolved in the solution if necessary, one or two drops of 
N/1o sodium thiosulphate are added. The mixture is shaken with 5 
mils. of ethyl acetate. The color produced in the upper layer is 
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matched with a control test. Five micro-milligrammes of bismuth give 
a distinct coloration, and the delicacy of the test may be still further 
increased by reducing the volume of ethyl acetate. 

The first method has proved useful for the rapid estimation of 
bismuth in urine and may be applied direct without oxidation of 
organic matter, the test occupying only from twenty to thirty minutes. 
The second form of the test has been found most suitable in the test- 
ing of samples of tissues or organs from animals which have received 
injections of bismuth compounds, which require oxidation before the 
test is carried out. (Work carried out in the Analytical Laboratories 
of Boots Pure Drug Co., Ltd.) 


More Proposep New ForMUL# FoR THE British PHARMA- 
CEUTICAL CopEx (H. Treves Brown)—At the 1932 Conference the 
author contributed a paper containing a number of new formule pro- 
visionally accepted by the Codex Revision Committee, on the recom- 
mendation of the Pharmacy Sub-Committee, for inclusion in the next 
edition of the British Pharmaceutical Codex. In the present paper a 


further selection of formulz is given together with some account of 
the work carried out in the Codex Laboratory on which these for- 
mulz are based. 


Extractum Ergotae. 
Ergot, in moderately fine powder 
Sulphuric acid a sufficient quantity. 
Alcohol (50 per cent.) a sufficient quantity. 
Liquid glucose a sufficient quantity. 


Percolate the ergot with light petroleum (boiling point 40° to 
50° C.) until 1 mil. of the percolate leaves not more than a barely 
perceptible film when evaporated in a glass basin. Dry the powder 
by exposure to air, completing the drying if necessary in a current of 
air at a temperature not exceeding 40°. Again reduce it to powder, 
moisten it with a sufficient quantity of a mixture of 4 volumes of 
sulphuric acid and 1000 volumes of alcohol (50 per cent.) to render 
it evenly damp, and set aside in a tightly closed container for four 
hours. Place in a percolator, add a sufficient quantity of the acidified 
alcohol to saturate the drug and leave a layer of liquid above and, 
when the liquid commences to drop from the percolator, close the 
cutlet and macerate for forty-eight hours. Then allow percolation to 
proceed slowly, using as a menstruum a mixture of sulphuric acid and 
alcohol (50 per cent.) in the same proportions as before and contin- 
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uing the percolation until 6000 mils. of percolate have been collected. 
Add to the percolate a slight excess of calcium carbonate, stir well 
and allow to stand with occasional stirring until effervescence ceases. 
Filter and evaporate the filtrate as rapidly as possible under reduced 
pressure at a temperature not exceeding 40° C. to a soft extract. 
Determine the proportion of alkaloids in the product and add sufficient 
liquid glucose to produce an extract of the required strength. It 
should be stored in well-closed containers in a cool place. When 
stored it loses activity. 

The author is greatly indebted to Messrs. Ransom for trying 
out this process on a commercial scale, and supplying a sample of the 
product. 

Liquer Azorubri. 
Bordeaux B (color index No. 88) 10 grammes 


Glycerin 250 millilitres 
Chloroform water to 1,000 millilitres 


Dissolve the Bordeaux B in 700 mils. of chloroform water, warm- 
ing slightly, if necessary, add the glycerin, cool, and add sufficient 
chloroform water to produce the required volume. This solution has 


been tried in a large number of B. P. C. preparations which have pre- 
viously been colored with cochineal, carmine, or’cudbear ; it has proved 
completely satisfactory, and in some cases distinctly superior to the 
vegetable colors. The solution possesses approximately the same tinc- 
torial power as tincture of ¢udbear, and for most purposes, the use of 
10 minims per fluid ounce of preparation will be found satisfactory. 


Liquor Tartrazinae Compositus. 
Tartrazine (color index Nod. 640) 7.5 grammes 
Orange-G (color index No. 27) 2.5 grammes 
Glycerin 250.0 millilitres 


Chloroform water to 1,000.0 millilitres 
Dissolve the dyes in part of the chloroform water, add the glycerin 
and sufficient chloroform water to produce the required volume. 
Mistura Magnesii Hydroxidi et Paraffini Liquidi. 
Liquid Paraffin 300 millilitres 
Acacia, in powder 75 grammes 
Vanillin, in powder 0.03 gramme 
Mixture of Magnesium Hydroxide to 1,000 millilitres 
Triturate the acacia and vanillin with the liquid paraffin; add in 
one quantity 150 millilitres of mixture of magnesium hydroxide and 
triturate briskly until emulsified ; then add sufficient mixture of mag- 
nesium hydroxide to produce the required volume. 
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Nebula Adrenalinae Aromaticae. 
Adrenaline I gramme 
Dehydrated Alcohol 125 millilitres 
Hydrochloric Acid a sufficient quantity 
Eucalyptol 50 millilitres 


Oil of Sweet Birch 20 millilitres 
Castor Oil 500 millilitres 


Arachis Oil to 1,000 millilitres 
Add the adrenaline to the dehydrated alcohol and very cautiously 
add just sufficient hydrochloric acid to dissolve it, approximately 0.8 
mil.; the acid may be conveniently applied by means of a glass rod 
dipped alternately into the acid and the alcoholic solution, and shaking 
the mixture after each addition of acid. When solution of the adren- 
aline is complete, mix with the castor oil, then add the eucalyptol, oil 
of sweet birch and sufficient arachis oil to produce the required 
volume. 
Nebula Adrenalinae et Ephedrinae Oleosa. 
Adrenaline 0.I gramme 
Ephedrine 20.0 grammes 
Dehydrated Alcohol 125.0 millilitres 
Hydrochloric Acid a sufficient quantity 
Menthol 20.0 grammes 
Eucalyptol 8.0 millilitres 


Castor Oil 500.0 millilitres 
Arachis Oil to 1,000.0 millilitres 


Add the adrenaline to the dehydrated alcohol and very cautiously 
add just sufficient hydrochloric acid to dissolve it, applying it by means 
of a glass rod which is dipped alternately into the acid and the alcoholic 
solution and shaking the mixture after each addition of acid. Dissolve 
the ephedrine, menthol and eucalyptol in the alcoholic liquid, mix with 
the castor oil and add sufficient arachis oil to produce the required 
volume. 


Oleum Ricini Aromaticum. 
Saccharin 0.4 gramme 
Vanillin 0.9 gramme 
Chloroform 1.3 millilitres 
Oil of Cinnamon 2.6 millilitres 
Oil of Clove 2.6 millilitres 
Oil of Pimento 2.6 millilitres 
Castor Oil to 1,000.0 millilitres 


Mix the oils with the chloroform, add the saccharin and vanillin, 
warm gently until dissolved, and mix with the castor oil. 


Pasta Magnesiit Sulphatis. 
Magnesium Sulphate, dried at 100 deg. until it has lost 
about 37 per cent. of its weight, finely powdered .... 500 grammes 
Glycerin 500 grammes 
Phenol 5 grammes 
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Triturate the phenol with the glycerin in a warm mortar and 


gradually add the dried magnesium sulphate. 


Pasta Tragacanthae Composita (Synonym-—Pasta Lubricans). 


Tragacanth 
Boric Acid 

Oil of Lavender 
Glycerin 


10 grammes 
30 grammes 
5 millilitres 
100 millilitres 


Decoction of Irish Moss to 1,000 millilitres 


Triturate the tragacanth and boric acid with the oil of lavender 
and glycerin and gradually add the decoction of Irish moss. Sterilize 
by heating in an autoclave or by tyndallization and transfer to col- 
lapsible tubes previously sterilized. 


Syrupus Glycerophosphatum cum Pepsino Compositus (Synonym—Syrupus 


Glycerophosphatum Compositus—Robin). 


Calcium Glycerophosphate 

Magnesium Glycerophosphate 

Iron Glycerophosphate 

Solution of Potassium Glycerophosphate 
Solution of Sodium Glycerophosphate 
Glycerophosphoric Acid 


22.8 grammes 
11.4 grammes 

5.7 grammes 
22.8 grammes 
22.8 grammes 
20.8 millilitres 


Potassium Citrate 11.4 grammes 
Pepsin 6.9 grammes 
Caffeine 5.7 grammes 
Vanillin 0.2 grammes 
Tincture of Ignatia 31.2 millilitres 
Chloroform 1.0 millilitre 
Solution of Bordeaux-B 31.2 millilitres 
Glycerin 200.0 millilitres 
Sucrose 400.0 grammes 
to 1,000.0 millilitres 


Dissolve the potassium citrate in 300 millilitres of distilled water, 
add the solutions of potassium glycerophosphate and sodium glycero- 
phosphate and dissolve the calcium, magnesium and iron glycero- 
phosphates in the mixture; add the glycerophosphoric acid and the 
pepsin previously dissolved in 50 millilitres of distilled water. Then 
add the glycerin and a solution of the caffeine in 50 millilitres of hot 
distilled water, filter if necessary, dissolve the sucrose in the filtrate, 
add the solution of Bordeaux B, followed by the chloroform, vanillin 
and oil of bitter almonds dissolved in the tincture of ignatia and suf- 
ficient distilled water to produce the required volume. 


MisturiA BisMuTHI Hyproxip1 (H. Treves Brown )—The fol- 
lowing process and standard have been accepted provisionally by the 
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Codex Revision Committee for inclusion in the next British Pharma- 
ceutical Codex under “Mistura Bismuthi Hydroxidi” : 
Bismuth Subnitrate 125 grammes 
Nitric Acid 90 millilitres 


Sodium Hydroxide oo grammes 
Distilled Water to 1,000 millilitres 


Mix the bismuth subnitrate with 75 millilitres of distilled water, 
add the nitric acid and warm gently until solution is effected. Dissolve 
the sodium hydroxide in 5000 millilitres of water and add the bismuth 
solution quickly, in one quantity, stirring rapidly. Allow the precipi- 
tate to subside and pour off the clear liquid ; collect the precipitate on 
a calico strainer and wash with water, maintaining a layer of liquid 
above the precipitate, until the washings are neutral to phenol- 
phthalein; allow the residue to drain and mix it with sufficient dis- 
tilled water to produce the required volume. Mixture of Bismuth 
Hydroxide yields on evaporating to dryness and igniting the residue 
not less than 9 per cent. w/v and not more than I1 per cent. w/v of 
BigO3. To 1 millilitre of a 5 per cent. v/v dilution add 5 drops of 
phenoldisulphonic acid and evaporate to dryness on a water-bath. 
Add 10 millilitres of dilute solution of ammonia, filter and wash the 
precipitate with water until the mixed filtrate and washings measure 
100 millilitres. The color of the resulting liquid is not deeper than 
that obtained by similarly treating 1 millilitre of a 0.01 per cent. w/v 
solution of potassium nitrate (limit of nitrate) —(From the Codex 
Laboratory of the Pharmaceutical Society of Great Britain.) 


THE ANALYTICAL CLASSIFICATION OF THE FisH-LiverR O1Ls— 
II. (Norman Evers and Wilfred Smith)—Further samples of fish- 
liver oils have been examined by the methods reported in Part 1 
(1932 Conference, Quart. J. Pharm. Pharmacol., 1932, 5, 331). A 
number of fish-liver oils have been examined for vitamin A by the 
spectrographic method of measuring the intensity of absorption at a 
wave-length of 328m uw. These results have been compared with the 
“blue values” obtained by the antimony trichloride color test on the 
same oils. It is shown that for none of these oils is the “blue value” 
determined directly on the oil more than an approximate measure of 
the vitamin A content. (Work done in the Laboratories of Allen & 
Hanburys, Ltd.) 


CHEMICAL TESTS FOR STROPHANTHUS (E. M. Smelt, Research 
Assistant to the Pharmacopceia Commission)—Fifteen color tests 
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were investigated with a view to finding some which would distinguish 
between the seeds and preparation of S. Kombé and S. Emini. Four 
tests are recommended for this purpose, namely, the sulphuric acid 
test, the phenol and hydrochloric acid test, the furfuraldehyde and 
sulphuric acid test and the resorcinol and hydrochloric acid test. These 
tests were also suitable for the identification of other varieties of 
strophanthus. More definite colors were obtained when an alcoholic 
extract of the seeds was used than when the tests were applied directly 
to sections of the seeds. 


Tue DETERMINATION OF ACRIFLAVINE AND RELATED MeEDICI- 
NAL Dyes (A. D. Powell and G. F. Hall)—The method recommended 
consists in the precipitation of flavine dyes as ferricyanide, and titra- 
tion of the excess ferricyanide by reduction with hydriodic acid under 
suitable conditions. It may be applied to acriflavine and proflavine, 
and is more satisfactory and more rapidly carried out than are nitro- 
gen determinations. It may also be applied in the determination of 
dressings medicated with flavine dyes, where the nitrogen determina- 


tion is inapplicable. (Work carried out in the Analytical Laboratories 
of Boots Pure Drug Co., Ltd.) 


THE VARIATION IN THE SUSCEPTIBILITY OF Mice To CERTAIN 
ANZSTHETICcS (J. C. Gage, Rammell Student )—Mice were injected 
with a series of doses of four drugs which are used as basal narcotics, 
paraldehyde, Avertin, Nembutal and Pernocton. Paraldehyde and 
Avertin were given by rectum, Nembutal and Pernocton were admin- 
istered intravenously. Curves were constructed for each drug show- 
ing the percentages of mice narcotized and killed when a series of 
doses are injected; the ratio of the 50 per cent. narcotic dose to the 
50 per cent. toxic dose also was calculated for each. It has been con- 
cluded from a consideration of the curves and the narcotic-toxic ratios 
that, for use as basal narcotics on mice, Nembutal, Pernocton and 
Avertin are as safe as paraldehyde. (From the Pharmacological 
Laboratory of the Pharmaceutical Society of Great Britain.) 


THe Histotocy or THE Leaves or Diciratis Tuapsi (T. 
Dewar )—The characters of the powdered leaves of Digitalis Thapsi 
Linn. may be summarized as follows: (1) The presence on both sur- 
faces of numerous glandular trichomes with unicellular heads, usually 
with 3- to 4-celled stalks. (2) The presence on both surfaces of 
glandular trichomes with bicellular heads, usually with unicellular 
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stalks. (3) The absence of non-glandular trichomes. (4) The cuticle 
of both epidermises shows well-marked striations. (5) The stomata 
have no specially differentiated subsidiary cells. (6) Usually one 
water pore occurs on each tooth. (7) The presence of pericyclic 
fibres. (8) The presence of small prisms of calcium oxalate in the 
mesophyll. The characters 1, 3, 4, 7 and 8 enable these leaves to be 
readily distinguished from those of Digitalis purpurea when whole or 
in the form of powder. The vein islet number provides a means of 
distinguishing whole or broken leaves of D. Thapsi from those of 
D. purpurea. In the case of the former species it was found that the 
vein islet number varied from 8.5 to 16; while Levin found that the 
vein islet number of the latter species varied from 2 to 5.5, and the 
author has confirmed his figures. The author thanks Mr. T. E. 
Wallis for the care he has taken in personally supervising this re- 
search.—(From the Pharmacognosy Research Laboratory of the 
Pharmaceutical Society of Great Britain.) 


CHANGES IN AcID SOLUTIONS OF ADRENALINE (L. A. Haddock, 
B. Sc., A. I. C—Racemization of /-adrenaline is comparatively rapid 
in hydrochloric acid solutions at approximately pH 0.1, but at higher 
pH values of 1.4-3.7 it becomes negligibly small. The changes pro- 
duced by light are also small from a quantitative standpoint, and con- 
sist mainly in slight oxidation, racemization being negligible. The 
total visible spectrum is more efficacious in this respect than either the 
ultra-violet spectrum alone, or pure red light, and the presence of 
substances such as chlorbutol assists the action of the light. Ultra- 
violet light, however, produces true racemization in dilute solutions 
such as Liquor Adrenaline Hydrochloridi, but not in stronger solu- 
tions. Sterilization at 80° C. for one hour causes slight destruction 
of adrenaline, but the amount of racemization seems negligibly small 
in both weak and strong solutions. Thanks are expressed to Mr. 
Norman Evers for helpful criticism and advice, and to Messrs. Allen 
& Hanburys, Ltd., for permission to publish these results. 


ESTIMATION ON PARATHYROID Hormone (F. J. Dyer )—Experi- 
ments are described using groups each of five male rats weighing 140 
to 180 gm., for measuring the increase produced in the urinary cal- 
cium by two different doses of parathyroid extract. The method 
suggested by the author in an earlier note has been amended. (1) 
Each rat is placed in a cage by itself, but the urine from a group of 
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five is pooled; (2) the diet is given as a paste containing about 15 per 
cent. of butter; (3) the urine is collected at the end of forty-eight 
hours and not at twenty-four hours as previously; (4) the urine is 
incinerated and the calcium determined in the ash, by the method of 
Clark and Collip; (5) injections of parathyroid extract are given for 
three successive days. To carry out an estimation, two groups of rats 
must be used simultaneously, one being used for the extract to be 
tested and the other for the standard of reference. Owing to the 
great variation of rats in their response to parathyroid hormone, and 
the limited number of experiments done, it has not so far been pos- 
sible to construct a curve relating dose and effect. The test sample 
must, therefore, be matched against the standard, so that it produces 
the same rise in urinary calcium as the standard. Acknowledgment 
is made to Professor Burn for his active interest in this work, and to 
Messrs. Eli Lilly & Co., for a portion of the parathormone used.— 
(From the Pharmacological Laboratory of the Pharmaceutical Society 
of Great Britain. 


THE RELATIONSHIP BETWEEN THE ANTIMONY TRICHLORIDE 


Biue VALUE oF Cop-Liver OILs AND THAT OF THEIR UNSAPONIFI- 
ABLE Fractions (F. J. Dyer)—Thirty-nine samples of liver oil were 
tested by antimony trichloride reagent both for the blue value of the 
oil (*) and of the unsaponifiable fraction (y). It has been shown that 
for this series, blue value of the unsaponifiable fraction is 161.5 per 
cent. of that of the blue value of the oil itself. By mathematical 
analysis, the curve of distribution of the values of log. y—log. # has 
been shown to be almost normal, to possess only a slight degree of 
“skewness,” and to be of normal height or flatness. This means in 
practice that the likelihood of the blue value of the unsaponifiable 
matter prepared by the rapid method of Smith and Hazley, being 
161.5 per cent. of that of the blue value of the oil, is equal for oils of 
high and low blue value. .A simple calculation has been made of the 
degree of inaccuracy that is unavoidable in making a determination of 
the blue value of an oil direct, rather than of the unsaponifiable matter. 
A worker must decide whether this degree of inaccuracy is so great 
as to make it worth while to carry out the test on the unsaponifiable 
matter. The author expresses thanks to Dr. Katharine Coward for 
the statistical analysis of the results, and to Mr. H. W. Ling for his 
help in preparing the unsaponifiable fractions of some of the oils.— 
(From the Pharmacological Laboratory of the Pharmaceutical Soci- 
ety of Great Britain.) 
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